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Covers  removed  from  a  group  of  two  units  showing  secondary  connections  and  six  taps. 


Keeping  abreast  of  the  times — saving  space  with 

this  METROPOLITAN  subway  sectionalizing  unit 

THE  UNIQUE  FEATURES  OF  THIS  EQUIPMENT  ARE: 


1.  They  are  watertight — rubber  gaskets,  lead 
Boss  packing,  and  air  bell  action  account 
for  that. 

2.  Porcelain  construction  eliminates  possibility 
of  grounds. 

3.  By  removal  of  Individual  covers  quick  opera¬ 
tion  is  possible. 

4.  And  services  are  easily  disconnected  by  the 
loosening  of  a  screw  or  the  pulling  of  a  switch 
blade. 

5.  Eliminates  splices  and  wiped  joints,  for  cables 
are  calked  in  recesses  with  lead  floss. 

6.  Extremely  low  cost  of  installation;  two  bolts 


in  the  side  of  the  manhole  are  all  that  is 
required  and  the  light  weight  is  a  great 
advantage. 

7.  There  is  no  danger  of  dropped  tools  causing 
“shorts.” 

8.  Permits  sectionalizing  and  picking  up  load 
when  alive. 

9.  Design  of  the  units  permits  the  separation  of 
the  polarities  to  the  width  of  the  manhole. 

10.  Installation  of  Metropolitan  Sectionalizing 
Units  is  paid  for  by  one  case  of  trouble  where 
old  type  of  distribution  boxes  are  used  with 
its  costly  cutting  of  cables  and  long  interrup¬ 
tion  to  service. 
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j,  OKONITE  ! 
QUALITY  I 


A  Standard  Rigidly  ^ 
Maintained  for  Fifty  Years 


It  is  impossible  to  make  the  finest  grade  of  rubber  insulated  wire  and 
cable  without: 

1.  The  finest  quality  of  crude  rubber — the  kind  which  naturally 
possesses  greatest  durability  and  toughness. 

2.  Combining  this  crude  rubber  in  sufficient  quantity  with  other 
carefully  selected  ingredients  to  obtain  an  insulating  compound 

,  of  desired  long  life  and  high  electrical  qualities. 

3.  Application  of  this  compound  by  a  method  which  assures 
perfect  centering  of  the  conductor  and  provides  a  wall  of  equal 
thickness  all  around. 

4.  Vulcanization  of  the  compound  by  a  method  which  prevents 
swelling  of  the  rubber  and  provides  a  dense,  homogeneous,  non- 
porous  insulation. 


Quality 

Nothing  but  wild  Up-River  fine 
Para  Rubber  is  used  in  making 
Okonite  Insulation.  It  is  tougher 
and  more  lasting  than  any  other 
form  of  rubber  which  could  pos¬ 
sibly  be  used. 


Quantity 

This  rubber  is  combined  with  in¬ 
gredients  of  such  small  bulk  and 
high  density  that  the  rubber  con- 
stitues  30%  of  the  compound  by 
weight  and  60%  by  volume — a 
quantity  assuring  longest  life  and 
highest  insulating  qualities. 


Vulcanization 

The  tin  backing  forms  a  rigid  mould 
which  prevents  the  rubber  from 
swelling  during  vulcanization.  This 
is  another  exclusive  process  which 
provides  greater  density,  longer 
life,  greater  tensile  strength  and 
improved  electrical  qualities. 


Application 

The  compound,  backed  by  tin,  is 
folded  around  the  conductor — an 
exclusive  Okonite  process  which 
assures  perfect  centering  of  the 
conductor  and  an  insulating  wall 
of  equal  thickness  all  around. 
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jriiy  Seventeen  Hundred 
Business  Guides? 

TATISTICAL  barometers  to  guide  business  develop¬ 
ments  are  valuable  and  very  popular.  These  are  com- 
])aratively  new  industrial  tools,  but  their  growth  and 
|K)pularity  are  attested  by  the  fact  that  more  than  seven¬ 
teen  hundred  of  these  guides  are  now  produced  in  this 
country  by  a  multitude  of  agencies. 

Indicators  of  business  trends  are  valuable  in  the  degree 
to  which  they  represent  current  data  accurately  and  com¬ 
pletely.  Many  of  those  now  available  are  based  upon  in¬ 
complete  data  or  are  developed  by  the  application  of 
individual  ideas  as  to  basic  data  and  the  best  method  of 
presenting  commercial  information  in  graphic  form. 
These  barometers  come  from  the  government,  from 
banks,  from  trade  associations,  from  business  bureaus, 
from  trade  magazines  and  from  college  professors.  Each 
barometer  has  its  own  following  and  its  own  features  of 
value  in  the  minds  of  those  who  use  it. 

But  the  growth  of  these  barometers  has  been  so  rapid 
and  their  number  is  so  great  that  steps  should  be  taken 
to  survey  the  situation  with  the  idea  of  making  it  more 
orderly.  Some  broad  industry  agency,  or  perhaps  a  com¬ 
mittee  of  each  major  group  in  industry,  might  well  in- 
(juire  into  present  conditions  and  reduce  the  number  of 
barometers  by  selecting  those  that  are  most  complete  and 
most  useful.  The  committees  might  go  further  and 
bring  pressure  to  bear  to  get  more  complete  and  accurate 
(lata  for  the  barometers  chosen.  If  these  business  guides 
are  useful,  then  they  deserve  the  attention  of  industry. 
The  time  seems  ripe  for  calling  a  halt  on  numbers  in 
order  to  improve  the  quality  of  the  seventeen  hundred 
now  available. 

♦  ♦  ♦  ♦ 

El ectr agists*  Convention  Again 
** High-Lights**  Trade  Conditions 

The  annual  meetings  of  the  Association  of  Electra- 
gists  International  increase  in  size  and  interest  each 
year,  and  each  time  the  industry  is  impressed  anew  with 
the  fact  that  the  present  status  of  the  contractor  presents 
a  problem  that  calls  for  more  than  criticism  and  dis¬ 
cussion.  If  the  A.E.I.  were  influencing  the  bulk  of  the 
wiring  trade,  it  might  seem  that  good  progress  was  being 
made,  but  there  are  perhaps  thirty  thousand  con¬ 
tractors  today  and  the  membership  of  the  association  em¬ 
braces  only  in  the  neighborhood  of  twenty-five  hundred. 
The  question  is  how  to  make  contact  and  co-operate  with 
the  rest  of  them.  It  cannot  be  done  nationally  at  present. 
It  must  be  done  l<x:ally,  and  there  is  no  adequate  ma¬ 
chinery  available.  The  industry  should  consider  very 
seriously  what  measures  should  be  taken  to  bind  this 


great  army  of  the  industry’s  wi remen  and  merchants  to¬ 
gether  so  that  there  may  be  more  unity  of  purpose. 

The  convention  presented  a  well-balanced  program,  the 
two  outstanding  features  being  a  discussion  of  merchan¬ 
dising  policies  by  a  prominent  economist,  based  on  a 
study  of  the  present  comjjetitive  relations  between  the 
dealers  and  power  companies,  and  a  further  effort  to 
work  out  the  problems  of  the  local  distributors  of  motors. 
A  motor  section  was  set  up  in  the  association  last  year 
and  is  working  forward  in  co-operation  with  the  manu¬ 
facturers.  with  good  promise,  to  effect  a  basis  of  ItKal 
representation  that  will  provide  more  prosperity  for  the 
dealer  and  a  larger  and  better  representation  for  the 
manufacturer.  The  merchandising  report  reaffirmed  basic 
policies  long  accepted  by  stressing  the  responsibility  of 
the  power  company  to  protect  the  economic  health  of  the 
local  appliance  trade.  It  made  the  interesting  point,  how¬ 
ever,  that,  though  the  national  leaders  of  both  the  dealers 
and  the  power  companies  are  agreed  upon  these  funda¬ 
mental  principles  and  are  apparently  ready  to  protect  one 
another’s  interests,  the  members  of  the  two  groups  do 
not  conform.  Obviously,  there  lies  the  field  for  leader¬ 
ship,  and  no  greater  service  can  be  rendered  by  the  two 
associations  concerned  than  to  bring  about  understanding 
and  acceptance  of  these  basic  policies  that  should  govern 
in  the  local  marketplace. 

♦  ♦  ♦  ♦ 

New  York  City  Utilities 
Are  Merged 

Electric  and  gas  service  in  virtually  all  parts  of 
Greater  New  York  will  now  be  supplied  by  a  single 
billion-dollar  corporation.  A  favorable  decision  of  the 
New  York  Public  Service  Commission  makes  it  possible 
for  the  Consolidated  Gas  Company  to  add  the  Brooklyn 
Edison  Company  to  its  utility  holdings,  and  this  merger 
will  make  the  New  York  utility  rank  in  size  second 
only  to  the  American  Telephone  &  Telegraph  Company 
as  a  public  service  corporation. 

The  consolidation  is  a  step  in  the  development  of  the 
best  possible  utility  service  for  New  York.  It  is  a  logical 
and  economical  business  move  and  also  fits  splendidly 
into  the  service  necessities  of  the  region.  More  than  two 
million  electric  meters  are  served  by  the  1,500,000  kilo¬ 
watts  of  station  capacity  and  more  than  one  million  gas 
meters  are  supplied  from  gas  holders  aggregating  160,- 
000,000  cubic  feet  in  capacity.  These  services  are  grow¬ 
ing  rapidly,  and  new  electric  and  gas  capacity  is  needed 
each  year. 

Both  investment  and  operating  savings  will  result 
from  the  merger.  The  estimates  of  Presidents  Cortelyou 
and  Sloan  are  that  plant  investment  savings  alone  will 
average  about  $2,000,000  a  year,  and  there  are  many 


1 
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other  operating  savings  possible  through  the  use  of  the 
combined  utility  plants  and  forces  by  a  single  manage¬ 
ment.  Beyond  present  savings  in  money,  there  will  be 
possible  a  uniform  and  even  better  service  in  the  entire 
metropolitan  area.  Even  the  future  development  of  the 
art  can  be  faced  more  intelligently  through  the  con¬ 
summation  of  this  merger.  If  it  is  economical  to  unite 
gas  making  with  power  generation  or  wholesale  steam 
heating,  the  management  of  the  new  corporation  can 
adapt  the  system  to  realize  all  possible  advantages 
quickly,  and  if  interconnection  is  to  come  on  a  large  scale, 
the  single  management  can  negotiate  with  outside  utilities 
to  get  the  maximum  benefits  for  its  customers. 

This  amalgamation  is  almost  the  final  step  in  the  unifi¬ 
cation  of  all  electric  and  gas  utilities  in  the  metropolitan 
area.  Over  many  years  there  has  l)een  a  gradual  merg¬ 
ing  of  many  small  utilities  into  the  larger  units,  and 
despite  the  splendid  service  records  of  the  Brooklyn 
Edison  Company,  the  New  York  Edison  Company,  The 
United  Electric  Light  &  Power  Company  and  other  large 
operating  units,  the  time  has  arrived  for  complete  con¬ 
solidation  if  maximum  economy  in  operation  and  maxi¬ 
mum  quality  in  service  are  to  prevail.  The  wise  man¬ 
agements  that  have  developed  these  utilities  to  their 
present  standards  can  be  counted  upon  to  realize  com¬ 
pletely  all  the  economy  and  service  advantages  underlying 
the  consolidation.  They  will  pass  on  to  the  public  a  fair 
share  of  the  savings  and  will  continue  to  build  the  type 
of  service  that  has  become  a  convenience  and  a  necessity 
to  six  and  a  half  million  people.  The  new  merger  is  a 
tribute  to  the  initiative  of  Nicholas  F.  Brady,  M.  S. 
Sloan,  G.  B.  Cortelyou  and  their  associates,  who,  as 
utility  managers,  were  not  content  to  rest  upon  their 
laurels  but  dared  to  visualize  a  corporation  that  would 
serve  New  York  City  better  and  more  economically  dur¬ 
ing  future  years.  Their  foresight  and  enterprise  will 
bring  lasting  l)enefits  to  the  public. 

♦  ♦  ♦  ♦ 

More  Rural  Service  Men  Needed 
to  Make  Farm  Load  Pay 

WHEN  the  electrical  industry  first  gave  its  approval 
and  co-operation  to  experiments  in  the  application 
of  electricity  to  agriculture,  it  probably  was  actuated 
more  by  reason  of  sound  public  policy  than  by  any 
definite  hope  that  an  acceptable  type  of  business  might 
be  developed.  However,  it  is  becoming  more  and  more 
apparent  that  the  farm  will  provide  the  industry  with  an 
acceptable  load.  But  the  tillers  of  the  soil  are  not  going 
to  bring  this  business  in  on  a  silver  platter.  It  is  a  load 
which  must  be  developed  by  intelligent  effort,  and  the 
most  logical  and  sensible  way  to  build  it  is  through  the 
establishment  of  company  rural  electric  service  depart¬ 
ments.  These  may  cost  a  little  money  during  the  pioneer 
period,  but  the  industry  has  pioneered  successfully  in 
other  fields  and  there  is  good  reason  to  believe  that  early 
cost  in  developing  rural  business  will  be  justified  by 
future  returns. 

Thanks  to  the  exi^erimental  rural  projects  now  in 
progress  in  twenty- four  states,  farm  business — once 
shunned  and  avoided  by  electric  companies — is  being 
made  a  sound  and  continuous  source  of  revenue.  The 
farm  customer  using  three  hundred  kilowatt-hours  a 
year  is  giving  place  to  the  farmer  using  three,  four  and 
five  thousand  kilowatt-hours  a  year.  Electricity  is  em¬ 
ployed  in  liljeral  quantities  to  increase  production,  to 


decrease  labor  costs,  or  to  do  both,  thereby  enabling  the 
farmer  to  pay  a  price  commensurate  with  the  cost  of 
service  and  still  leave  himself  a  profit  in  the  transaction. 

This  progress  does  not  suggest  indiscriminate  exten¬ 
sion  of  lines  into  rural  districts.  The  way  must  be  paved 
by  men  well  versed  in  present-day  application  of  elec¬ 
tricity  to  agriculture.  It  is  just  as  much  the  obligation 
of  the  electrical  industry  to  guide  the  farmer  in  putting 
electricity  to  work  on  his  farm  as  it  is  the  industry’s 
obligation  to  guide  the  city  factory  operator.  The  rural 
service  department  seems  the  logical,  sensible  way  of 
providing  this  guidance.  The  last  annual  report  of  the 
rural  electric  service  committee  of  the  National  Electric 
Light  Association  shows  that  there  are  one  hundred  and 
sixty  companies  having  such  departments,  or  men  well 
trained  in  this  field.  The  number  of  companies  provid¬ 
ing  such  service  is,  no  doubt,  on  the  increase.  The  up-to- 
date  electric  light  and  power  company  will  have  an  estab¬ 
lished  farm-lines  policy  and  men  equipped  to  co-operate 
intelligently  with  the  farmer. 

♦  ♦  ♦  ♦ 

The  Problems  Before 
the  Electrical  Leagues 

ONE  predominant  fact  stood  out  in  the  annual  confer¬ 
ence  of  local  electrical  leagues  last  week  at  Asso¬ 
ciation  Island.  Clearly  the  leagues  are  waiting  for  their 
work.  They  are  looking  to  the  industry  for  a  program, 
for  support  and  for  leadership. 

So  far,  with  the  exception  of  a  very  few  cities,  the 
only  serious  effort  that  is  being  made  by  the  leagues  is 
in  the  promotion  of  the  “red  seal”  plan  for  the  devel¬ 
opment  of  more  adequate  house  wiring.  But  this  pro¬ 
gram  has  been  evolving  slowly  in  its  detail  and  has 
suffered  for  the  want  of  some  sort  of  a  national  stand¬ 
ard  of  specifications  so  that  the  idea  may  be  widely 
advertised  to  the  public.  Such  a  clear-cut  standard  could 
be  tied  into  the  regular  publicity  of  the  manufacturers, 
the  power  companies  and  the  contractors  and  be  incor¬ 
porated  in  the  multitude  of  house  plans  that  are  sold 
nowadays  by  the  many  architectural  services.  It  would 
gradually  establish  in  the  public  mind  a  conception  of 
what  a  modern  wiring  installation  should  provide.  Of 
course,  such  a  national  standard  will  require  some  adjust¬ 
ment  to  meet  the  varying  conditions  of  electrical  progress 
in  different  communities.  And  that  can  be  done. 

The  main  thought  is  this — that  the  leagues  are  ready 
for  a  broad  and  constructive  service.  They  are  led 
by  a  group  of  intelligent,  eager-minded  men  who  are 
heart  and  soul  in  the  work.  But  their  effectiveness 
apparently  waits  upon  two  things.  They  need  the  finan¬ 
cial  support  of  the  manufacturers,  and  they  need  a 
progressing  industry  development  program  into  which 
they  may  tie.  The  manufacturers  have  been  active  sup¬ 
porters  of  many  leagues  in  the  past  and  have  now  in 
process  a  plan  to  clear  such  contributions  through  a 
national  fund  that  will  be  proportioned  to  league  service. 
Moreover,  it  is  hoped  that  the  Industry  Sales  Conference 
will  soon  present  for  industry  approval  a  broad  market¬ 
ing  program  that  will  give  the  leagues  their  opportunity. 

Meanwhile  progress  is  being  made  and  the  league 
movement  goes  forward.  The  industry  believes  in  it 
and  the  league  men  are  entitled  to  encouragement  and 
credit  for  their  enterprise  and  loyalty  to  a  fine  ideal. 
Camp  Co-operation  VIII  was  a  good  meeting,  with  a 
fruitful  program. 
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A  New  Frequency  Oscillator 

IT  IS  well  known  that  when  iron  bars  are  magnetized 
they  suffer  a  change  in  dimensions,  or  distortion.  On 
varying  the  magnetism  of  a  bar,  for  example,  its  length 
increases  or  decreases.  It  is  also  known  that  such  a  bar 
has  a  natural  period  of  mechanical  vibration  longitudi¬ 
nally.  These  two  facts  have  been  taken  advantage  of  by 
Prof.  G.  W.  Pierce  in  developing  a  magnetostriction 
oscillator  for  radio  circuits  which  functions  for  the  con¬ 
trol  of  the  frequency  of  such  circuits  in  much  the  same 
way  as  does  the  well-known  piezo-electric  crystal  oscil¬ 
lator. 

The  new  oscillator  consists  in  effect  of  two  solenoidal 
coils  with  a  bar  of  magnetic  material  lying  along  their 
common  axis,  the  bar  being  supported  at  its  central 
point.  One  of  the  coils  is  connected  to  the  plate  of  the 
tube  and  the  other  to  the  grid.  Any  small  change  of 
current  through  the  plate  coil  changes  the  magnetization 
of  the  rod,  causing  a  deformation  which  is  propagated 
along  the  rod,  thus  causing  in  turn  a  change  in  the  state 
of  magnetization  and  thus  inducing  an  emf.  in  the  second 
coil.  This  acts  on  the  grid  and  so  produces  an  amplified 
current  in  the  plate  circuit.  In  this  way  oscillating  cur¬ 
rents  are  built  up  in  the  system  to  a'laVge  amplitude  and 
of  a  frequency  determined  by  the  material  and  magnetic 
constants  of  the  rod. 

In  the  matter  of  constancy  of  frequency  and  other 
properties  the  new  oscillator  compares  favorably  with  the 
crystal  oscillator,  being  in  some  respects  superior.  Of 
special  interest  is  the  fact  that  it  meets  a  present  need  in 
providing  an  oscillator  in  the  range  of  frequency  below 
25,000  cycles,  which  is  not  covered  by  the  crystal  oscil¬ 
lator.  How'ever,  above  300,000  cycles  the  crystal  oscil¬ 
lator  has  the  field  to  itself.  A  practical  advantage  of  the 
magnetic  oscillator  is  the  ready  variation  of  the  fre¬ 
quency  by  changes  of  either  rods  or  coils,  or  both.  The 
oscillator  thus  provides  an  additional  useful  instrument 
for  the  radio  engineer,  increasing  flexibility  in  practice 
and  extending  the  range  of  experimental  study.  It  is 
an  important  addition  to  the  numerous  other  valuable 
contributions  made  by  Dr.  Pierce  to  the  radio  art. 

*  ♦  ♦  ♦ 

Generator  Stability 

Heavy  current  surges,  concomitant  with  system  dis¬ 
turbances  from  various  causes,  must  be  met  at  the 
end  of  the  line  of  transmitted  effects  by  the  generating 
siachinery  itself.  The  magnitude  of  shocks  taken  by  the 
generators  is  dependent  on  the  capacities  of  system  units, 
the  selectivity  and  speed  of  relay  and  switch  operations 
and  the  nature  of  the  initial  disturbance.  As  system  unit 
capacities  in  transformers,  lines  and  other  equipments 
become  larger,  more  and  more  the  responsibility  of  pro¬ 
tection  is  imposed  on  the  second  line  of  defense,  the 
relays  and  breakers.  Strategy  in  warfare  would  dictate 
the  fortification  of  a  city  having  only  two  rings  of 
defense,  and  the  outer  one  of  them  of  greater  potential 
value  to  the  attackers  than  to  the  defenders. 

dhe  defense  of  a  generator  against  current  surge 
shocks  is  of  a  twofold  nature,  mechanical  and  electrical. 
The  rotating  members  must  possess  the  inertia  of  speed 
and  mass  to  withstand  the  steep  attacking  front  of  the 
initial  surge-current  wave,  and  also  the  power  input  to 
the  turbine  must  have  sufficient  immediately  available 
reserve  to  carry  the  current  sustained  through  the  period 


of  disturbance.  If  these  fail,  the  frequency  is  reduced 
and  disaster  may  follow.  Electrically,  a  generator  should 
have  two  capabilities  in  its  excitation  system — one, 
reserve  capacity  to  overcome  the  field  demagnetization 
caused  by  heavy  armature  currents ;  two,  instant  response 
of  that  reserve  when  called  upon.  Given  these  two 
defenses,  mechanical  and  electrical,  a  generator  will 
stand  firm  and  stable  as  the  Rock  of  Gibraltar  in  the 
face  of  surge  attack. 

These  problems  of  generator  stability  are  receiving 
earnest  and  capable  study  both  from  the  industry  that 
uses  the  generators  and  from  the  manufacturers  that 
make  them.  Some  important  contributions  to  the  solu¬ 
tion  along  the  lines  of  quick  response  excitation  and  of 
turbine  design  have  already  been  made.  But  it  is  a 
problem  that  probably  never  will  be  wholly  solved  because 
advances  toward  the  ideal  of  perfect  generator  stability 
appear  also  in  more  or  less  degree  to  be  steps  in  the 
direction  of  increased  generator  capacity.  The  final  state 
will  probably  be  a  compromise,  a  nice  balance  between  the 
economics  of  stability  and  capacity.  Here  is  a  law  wait¬ 
ing  for  another  Kelvin  to  give  it  expression. 

>((  4c  * 

T o  Push  Water  Heating 
Seek  Improvements 

There  should  be  no  doubt  as  to  the  value  of  elec¬ 
tric  water  heating  to  the  central  station  as  a  load 
builder.  In  the  West  power  companies  have  actively 
campaigned  for  this  business  with  a  very  satisfactory 
response  on  the  part  of  their  consumers.  Nor  is  the 
use  of  electric  water  heating  confined  to  the  territories 
not  supplied  by  gas. 

The  survey  conducted  in  the  Pacific  Northwest  a  few 
years  ago  settled  the  question  regarding  electric  ranges. 
Since  then  the  industry  has  witnessed  great  strides  in 
electric  cookery.  Manufacturers  have  greatly  improved 
their  models,  from  the  viewpoint  of  serviceability  and 
reliability,  and  every  part  of  the  country  is  pressing 
range  sales.  Water  heating  will  similarly  be  accepted 
by  the  industry.  Exhaustive  tests  will  not  shed  any  more 
light  on  the  desirability  of  this  load,  but  may  be  the 
means  of  determining  or  discovering  a  better  type  of 
heater  or  a  better  method  of  installation. 

Some  thought  is  being  given  to  the  advisability  of 
installing  smaller  tanks  and  heaters  of  lower  wattage 
at  each  point  of  use  to  reduce  radiation  losses  and  in¬ 
crease  diversity  factor.  With  a  small  unit  for  the 
kitchen,  another  in  the  bathroom  and  still  another  in 
the  laundry,  the  belief  is  held  by  some  industry  men 
that  operating  costs  would  be  less,  although  the  original 
investment  would  probably  be  greater.  If  this  method 
is  found  desirable,  there  is  no  sense  in  further  adhering 
to  central  heating,  which  was  dictated  by  certain  inherent 
requirements. 

Manufacturers  can  well  study  their  product  and  de¬ 
velop  improved  designs  and  methods.  In  the  manufac¬ 
ture  of  electrical  household  equipment  too  much  thought 
is  given  to  making  it  take  on  the  appearance  of  gas 
equipment.  Electric  water  heaters  are  already  accepted 
by  the  public  in  some  sections.  It  is  up  to  the  manufac¬ 
turers  to  improve  and  redesign  the  application  of  elec¬ 
tricity  to  water  heating  rather  than  follow  old  fuel¬ 
heating  methods.  Signs  of  original  thinking  were  shown 
in  the  exhibits  at  Atlantic  City  this  summer. 
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Junction  tower  for  lines 
entering  Toronto 


Limited  space  avail- 
'  able  for  transmission 
purposes  led  the  Hydro- 
Electric  Power  Commis¬ 
sion  of  Ontario  to  adopt 
the  construction  indi¬ 
cated  for  portions  of  its 
1 10-kv.  lines  on  the 
Niagara  system.  No 
difficulties  have  been  ex- 
l>erienced  with  this  type 
of  construction 
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Lighting  an  Auto  Body  Plant 

High  intensities  are  required  to  maintain  factory  schedules,  improve  inspection  and  in¬ 
crease  safety  with  modern  production  methods.  Application  of  lighting 
equipment  to  meet  special  requirements  in  Briggs  body  plant 

By  L.  E.  Taylor 

Lighting  Sen’ice  Bureau,  Detroit  Edison  Company,  Detroit,  Mich. 


The  modern  automobile  body,  with  its  graceful 
stream  lines,  delicately  striped  beading  and  beauti¬ 
fully  blended  color  combinations,  has  placed  the 
illuminating  engineer  face  to  face  with  a  problem  the 
solution  of  which  cannot  be  found  in  the  empirical 
formulas  for  illumination  calculation.  Every  operation 
presents  a  new  series  of  conditions  which  have  to  be  con¬ 
sidered  in  designing  the  modern  body  plant  lighting. 
These  conditions  demand  intensities  heretofore  unheard 
of  in  industrial  illumination.  Production  methods  intro¬ 
duced  into  the  construction  of  bodies  resulted  in  the 
design  of  special  lighting  equipment  which  afforded  the 
lighting  engineer  ample  scope  for  his  ingenuity.  In  order 
to  study  these  problems,  with  their  attendant  solutions,  it 
is  necessary  to  follow  the  entire  construction  of  a  body 
from  raw  material  to  finished  product.  Practices  in  the 
plant  of  the  Briggs  Manufacturing  Company,  Detroit, 
Mich.,  are  described  in  this  article. 

The  wood  from  which  the  body  frames  are  constructed 
must  be  thoroughly  dried  in  kilns  before  being  used.  The 
interior  of  the  kilns  requires  an  intensity  of  about  5  foot- 
candles.  It  is  impractical  to  locate  lighting  equipment 
inside  the  kilns  as  the  wood  acid  vapors  have  a  corrosive 
effect  upon  conduit  and  wiring.  It  is  necessary  to  illumi¬ 
nate  the  interior  only  when  being  charged  or  discharged, 
and  a  floodlighting  unit  placed  in  front  of  each  kiln  door 
will  give  the  required  illumination. 

The  wood,  thoroughly  dried,  is  trucked  to  the  mill  for 
shaping  and  cutting.  The  accident  hazard  in  a  wood¬ 
working  mill  is  relatively  high  because  of  high-speed 
woodworking  machines.  A  high  level  of  well-diffused 
light  is  therefore  imperative,  not  only  to  reduce  accident 
hazard  to  the  minimum  but  also  to  increase  quality  of 
work.  The  frame  of  an  automobile  body  is  constructed  of 
a  large  number  of  odd-shaped  wood  pieces.  The  machines 
which  shape,  cut,  slot  and  drill  the  pieces  for  assembly 
are  all  of  the  high-speed,  hand-operated  type  and  there¬ 
fore  require  excellent  illumination.  The  modern  body 


table  of  lighting  design— BRIGGS  BODY  PLANT 


Lightint 
Watts  Intensity, 

Operation  Sise  per  Foot- 

Department  P^ormed  of  Equipment  ^.Ft.  Candles 

Crane  way .  Larger  stamping. .  7 50- wratt  prismatic* 

high  mtg.  units  5  20 

^mpingmill .  Smaller  stamping .  200-watt  R.L.M.*  5  20 

Tnm  linen .  Inside  trimming . .  450-watt  C.H.f. . .  #4  40 

Spray  booths,  con¬ 
veyor  type .  Painting  bodies...  450-watt  C.H.f. . .  0  35 

Wood  mills .  Cutting  and  trim¬ 

ming  wood 


Spray  booth,  tun- 

neltype .  Painting  bodies...  450-watt  C.H.f. .  4.5  18 

Cutting  tables .  Cutting,  sewing, 

upholstery .  300-watt  R.L.M.*  8  30 


*  Incandescent  lamps,  f  Mercury-vapor  lamps. 


In  small  punching  and  stamping  operations  four  200-watt 
lamps  are  used  per  bay 

plants  have  adopted  intensities  of  from  15  to  20  foot- 
candles  in  the  woodworking  departments.  The  necessity 
of  minimizing  shadow  requires  a  spacing  which  will  pro¬ 
duce  a  well-diffused  quality  of  light.  This  is  accom¬ 
plished  by  limiting  spacing  to  10x10  ft.  centers  and 
using  200  to  300-watt  lamps  in  R.L.M.  standard  domes. 
In  the  finer  operations,  such  as  sawing  accurately  to  lines, 
local  lighting  is  of  great  advantage.  Deep  bowl  reflectors 
with  200-watt  lamps  mounted  so  as  to  produce  light  on 
the  desired  position  may  be  used. 

The  assembly  of  the  frames  requires  the  same  illumi¬ 
nation  as  the  mill,  for  here  production  is  the  all  impor¬ 
tant  feature.  The  system  used  for  assmbling  the  frames 
in  the  larger  plants  is  that  of  progressive  production. 
Six  or  eight  men  are  working  on  the  assembly  at  the 
same  time,  each  having  his  particular  part  in  the  opera¬ 
tion,  thus  eliminating  one  crew  of  men  being  idle  while 
waiting  for  the  completion  of  the  preceding  operation. 
This  is  a  very  efficient  and  highly  productive  system, 
but  demands  a  well-designed  illumination  layout. 

Lamp  Cleaning  Important 

Despite  the  excellent  ventilating  and  blower  systems 
found  in  the  wood  mills,  the  air  is  laden  with  sawdust, 
which  will  quickly  cover  the  lamps  and  reflectors  and 
thereby  reduce  their  efficiency  and  also  cause  a  fire 
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Location  of  units  on  trim  line.  Note  even  vertical  distribution 
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watt  lamps  per  bay  in  R.L.M.  standard  dome  reflectors 
has  been  adopted.  It  is  interesting  to  note  here  that  in 
the  first  layout  of  the  old  building  one  2(X)-watt  outlet 
was  provided  per  bay.  This  increase  of  300  per  cent  is 
a  measure  of  the  manufacturer’s  need  for  good  lighting 
if  his  shops  are  to  keep  up  with  the  demand  for  produc¬ 
tion.  In  this  stamping  mill  a  sawtooth  roof  construction 
is  used  and  the  location  of  the  building  is  such  that  the 
roof  windows  face  the  north  sky.  The  presses  are  so 
placed  that  the  feeding  is  toward  these  windows  and  the 
north  skylight,  in  combination  with  the  excellent  artificial 
system,  results  in  an  extremely  high  intensity  of  well- 
diflfused  light  on  the  die  faces  and  punching  tables. 

In  a  portion  of  this  shop,  where  machining  operations 
are  carried  on,  450-watt  Copper-Hewitt  lamps  are  used. 
The  units  are  located  on  10-ft.  centers  and  mounted 
about  9^  ft.  above  the  floor.  This  type  of  lighting  has 
worked  out  especially  well  in  machine  shops  because  of 
its  diffusing  quality.  Obstructed  surfaces,  such  as  the 
table  under  multiple  gang  drill  presses,  the  many  irregular 
and  odd-shaped  pieces  to  be  machined,  the  beds  of  milling 
machines,  screw  machines,  etc.,  seem  to  be  no  barrier  to 
the  mercury-vapor  light.  This,  of  course,  is  an  important 
factor  in  maintaining  the  efficiency  of  the  shop. 

Two  operations  in  the  metal  working  department  re¬ 
quire  special  lighting.  Some  of  the  panels,  especially 
those  which  cover  a  large  unbroken  section  of  the  body, 
would  be  too  large  to  stamp  out  in  one  piece.  These  are 
stamped  in  sections  and  electrically  welded  into  one  unit. 
There  is  a  possibility  that  the  metal  would  not  entirely 


hazard.  This  condition  is  readily  corrected  by  blowing 
the  dust  off  with  compressed  air.  A  constant  cleaning 
schedule  should  be  maintained  in  order  that  the  high 
standard  of  illumination  will  not  be  reduced. 

After  the  framework  of  the  body  is  completed  it  is 
then  ready  for  the  metal  paneling.  In  the  metal  depart¬ 
ment  huge  toggle  presses  are  used  to  stamp  the  various 
shapes  of  metal  paneling.  A  high-intensity  system  of 
well-diffused  lighting  is  necessary  here,  because  of  the 
difficulty  in  throwing  the  light  onto  the  die  surface  under 
the  press  head,  where  an  intensity  of  5  to  10  foot-candles 
should  be  maintained  with  an  absolute  minimum  of 
shadow.  The  problem  here  is  further  complicated  by  the 
fact  that  in  order  to  clear  the  overhead  cranes  which 
handle  the  dies  the  lighting  units  have  to  be  mounted  30 
or  40  ft.  above  the  floor.  The  Briggs  body  plant  in 
Detroit  uses  750- watt  prismatic  glass  bowls  on  16  ft.x 
20-ft.  centers  mounted  flush  with  the  truss  cords.  This 
system  produces  about  20  foot-candles  on  the  floor  and 
about  8  foot-candles  on  the  die  surfaces. 


Lighting  Machine  Operations 


'I'he  metal  panels,  after  being  stamped,  are  sent  to  the 
shop,  where  the  drilling,  punching,  welding  and  all  other 
machining  operations  are  performed.  For  these  opera¬ 
tions  two  systems  of  lighting  are  used,  first,  the  standard 
layout  using  200  watts  on  lOxlO-ft.  centers  and,  second, 
450-watt  Cooper-Hewitt  mercury-vapor  tubes.  In  the 
Briggs  plant  both  methods  are  employed.  For  the  smaller 
stamping  and  punching  operations  a  system  of  four  200- 
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High  intensity  with  diffusion  is  required  for  cutting  and  sewing  upholstery 
Interior  of  body  illuminated  without  auxiliary  lighting 


Electrical  World  — 


hi 


r  '  p 


fuse  along  the  seams  and  therefore  leave  small  holes. 
An  inspection  is  made  of  this  operation  1^  using  a  200- 
watt  lamp  in  a  deep  bowl  reflector  and  shining  it  along 
the  inside  of  the  welded  section.  The  operator  can  shade 
the  outside  of  the  section  with  his  hand  and  thereby 
detect  any  holes  which  may  occur  in  the  seam.  The 
other  requirement  for  special  lighting  is  on  the  bump¬ 
ing  hammers  which  remove  any  dents,  dinges  or  other 
irregularities  in  the  metal  panels  before  being  welded 


mounting  system  of  high-wattage  units  on  very  close 
spacings.  In  so  far  as  the  equipment  is  concerned  there 
is  a  great  opjwrtunity  for  development.  One  system 
which  may  be  used  employs  3(X)-watt  elliptical  angle  re¬ 
flectors  mounted  7  ft.  above  the  floor  directly  over  the 
work  aisle  between  the  conveyors  and  spaced  2^  to  3  ft. 
apart,  faced  alternately  to  opposite  sides  of  the  line.  This 
gives  a  spacing  of  5  to  6  ft.  on  any  one  side.  The  cutoff 
of  the  elliptical  reflector  is  low  enough  to  protect  the 


into  the  unit  form.  The  operator  of  this  machine  works 
entirely  on  specular  reflection  in  the  metal  surface.  This 
reflection  must,  of  course,  be  of  some  low  brightness 
source.  A  very  satisfactory  method  of  lighting  this  sur¬ 
face  has  been  developed  by  locating  the  two  low-wattage 
lamps  behind  the  machines  on  either  side  of  the  hammer 
and  placed  in  an  oversize  deep  bowl  reflector.  This  pro¬ 
tects  the  operator  from  filament  glare  and  also  produces 
the  proper  lighting  on  the  metal  surface. 

Lighting  the  Production  Line 

The  conveyor  system  used  in  production  body  build¬ 
ing  presents  a  difficult  problem  to  the  lighting  engineer. 
He  must  design  a  high-intensity  system  which  will  illu¬ 
minate  vertical  surfaces  evenly  while  in  constant  motion. 
Fundamentally,  the  answer  to  the  problem  is  in  a  low 


men  from  filament  glare,  and  this  mounting  height 
directs  a  high  percentage  of  vertical  illumination  to  the 
sides  of  the  body.  The  Benjamin  Company  has  recently 
developed  a  unit  for  this  class  of  service  which  resembles 
a  floodlighting  projector  with  a  glass  cover.  This  glass 
is  so  ground  as  to  illuminate  the  lower  edge  of  the  body 
to  the  same  intensity  as  the  top  sections.  This  cover  is 
made  vaporproof  so  it  can  also  be  used  in  the  spraying 
operations.  The  Briggs  plant  uses  450-watt  Cooper- 
Hewitts  mounted  7  ft.  above  the  floor  on  both  sides  of 
the  line  and  placed  end  to  end,  alternately  facing  opposite 
sides  of  the  work  aisle.  It  employs  seven  450-watt  units 
per  bay  of  400-sq.ft.  area.  This  results  in  an  average  of 
8^  watts  per  square  foot,  which  is  excellent  lighting. 

Using  this  system  the  interior  of  the  body  is  illumi¬ 
nated  to  such  an  intensity  that  auxiliary  lighting  is  unnec- 


Aufjust  18,1928 — Electrical  World 


301 


essary  when  working  inside.  A  line  of  Cooper-Hewitts 
mounted  on  a  higher  plane  directly  above  the  conveyor 
line  affords  the  necessary  general  illumination.  This  sys¬ 
tem  of  high-intensity  lighting  is  used  throughout  on  the 
conveyor  system  from  the  assembly  through  the  cleaning, 
sanding  and  priming  operations  to  the  spray  booths. 

The  efficient  and  safe  lighting  of  spray  booths  in  the 
automobile  body  plant  presents  one  of  the  most  difficult 
problems  to  be  found  in  industrial  lighting.  In  the 
conveyor-type  booth  it  is  necessary  to  use  vapor-proof 
units.  The  present  practice  is  to  place  these  units  out¬ 
side  the  booth  and  direct  them  horizontally  through  holes 
or  windows  cut  in  the  walls. 


The  problem  of  maintenance  in  the  conveyor  type 
spray  booths  is  an  important  one.  The  reflecting  and 
transmitting  surfaces  become  covered  with  the  colored 
pigment  flying  in  the  air.  It  adheres  to  the  warm  light¬ 
ing  surfaces,  hardens  and  is  difficult  to  remove.  This 
trouble  can  be  eliminated,  however,  if  the  lighting  sur¬ 
faces  are  covered  with  a  thin  film  of  white  vaseline.  At 
the  end  of  the  day  the  booths  are  flushed  down,  the 
lighting  equipment  can  be  easily  wiped  off  and  again 
coated  with  vaseline. 

Another  department  where  high-intensity  illumination 
is  required  is  in  the  cutting  and  inspection  room,  where 


They  are  mounted  5  ft. 
above  the  floor  and  spaced 
5  ft.  apart.  It  is  recom¬ 
mended  that  these  outlets 
be  wired  for  300  watts. 
The  tunnel  type  booths  used 
in  the  Briggs  plant  are 
illuminated  with  450-watt 
Cooper-Hewitts,  located  in 
compartments  on  the  out¬ 
side  of  the  wall.  The  open¬ 
ing  in  the  side  of  the 
booth  is  15x57  in.  and 
covered  with  heavy  wire- 
l)ound  polished  plate  glass. 
These  units  are  mounted 
5  ft.  above  the  floor  and 


Left  —  Low  mounting 
along  production  line 

Seven  450  -  watt  mercury 
vapor  units  are  used  per  400- 
sq.ft.  area.  Mounting  height 
i.s  7  ft.  above  floor. 

Below  —  Vapor-proof 
units  in  conveyor  and 
tunnel  type  spray 
booths 

(Left)  —  Ten  450-watt 
Cooper  -  Hewitt  units  per 
booth,  iocated  in  compart¬ 
ments  on  outside  of  wali  and 
protected  in  front  by  wire- 
bound  plate  glass.  Mounting 
height  5  ft.,  spacing  5  ft. 
(Right)  —  One  450  -watt 
mercury  vapor  unit  per 
tunnel  compartment. 


one  is  located  in  every  10-ft.  section  of  booth.  As  a 
ventilator  is  located  on  one  side  of  the  booth,  the  posi¬ 
tions  of  the  lighting  units  must  l)e  alternated  in  each 
section.  This  system  of  lighting  produces  a  high  in¬ 
tensity  on  the  vertical  surfaces  to  be  sprayed. 

The  characteristic  color  of  the  Cooper-Hewitt  lamp 
aids  in  color  matching  and  blending,  or  if  the  in¬ 
candescent  system  is  employed  daylight  lamps  should  be 
used  to  correct  color  value.  One  feature  of  the  Cooper- 
Hewitt  lamp  which  would  increase  the  safety  factor  in 
this  operation  is  the  fact  that  at  the  hottest  point  in  the 
compartment  which  houses  them  the  temperature  rarely 
exceeds  KX)  deg.  C.  This  temperature  is  not  at  all  dan¬ 
gerous  and  ventilating  systems  in  the  compartments  are 
not  necessary. 

The  same  system  of  lighting  is  used  in  the  “touch-up” 
booths  and  the  operator  also  uses  a  vapor-proof  hand 
lamp  to  aid  him  in  the  inspection. 


upholstery  pieces  are  prepared.  The  cloth  used  is  gen¬ 
erally  of  a  dark  color,  it  is  expensive  material  and  high¬ 
speed,  hand-operated  cutters  are  used  to  cut  and  shape 
the  pieces.  The  material  is  inspected  for  flaws  and  dirt 
spots  while  stacked  in  piles  many  layers  thick.  If  leather 
is  used,  the  texture  and  color  are  all  important  in  select¬ 
ing  the  pieces.  To  meet  these  conditions  an  extremely 
high-intensity  system  is  necessary  and  diflfusion  must  be 
the  best  possible.  Over  each  leather  inspection  bench  it 
is  advisable  to  use  5(X)-watt  daylight  lamps  in  “Glassteel” 
diffusers.  In  the  sewing  and  cutting  departments  300- 
watt  lamps  in  R.L.M.  reflectors  on  8x8-ft.  centers  will 
produce  20  foot-candles  on  the  working  plane.  Over 
the  cutting  tables,  where  high-speed  revolving  cutters 
and  vibrating  knives  are  used,  the  intensity  should  be 
still  further  increased  by  hanging  a  row  of  200-watt 
lamps  in  deep  bowl  reflectors  about  4^  ft.  above  the  table 
top.  This  will  increase  the  intensity  to  30  or  35  foot- 
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candles  and  thereby  aid  the  operator  in  the  safe  and 
efficient  use  of  this  rather  dangerous  equipment. 

Returning  to  the  conveyor  line,  where  the  upholstery 
is  build  into  the  body,  the  same  type  of  lighting  is  used 
as  in  the  previous  line  operation.  The  final  inspection  on 
a  well-made  body  is  very  rigid.  It  is  necessary  to  throw  a 
high-intensity  light  of  near  daylight  value  on  the  body  to 
detect  flaws,  dinges,  “off-color  streaks,”  etc.  A  unit  has 
been  developed  for  this  inspection  which  consists  of  an 
aluminum  deep  bowl  with  a  handle  attached  and  large 
enough  to  take  a  300  or  500-watt  lamp.  Absorbing 
plates  are  used  to  correct  the  light  to  near  daylight  value. 
With  the  aid  of  this  high-intensity  light  any  flaws  which 
may  have  escaped  the  notice  of  the  department  inspectors 
will  be  detected  here,  so  that  the  body  may  l)e  turned 
over  to  the  ultimate  purchaser  a  beautiful  shining  tribute 
to  modern  manufacturing  in  which  illuminating  engineer¬ 
ing  has  played  an  important  role. 


Resistor  Thermal  Rating 
Calculated 

By  Walter  J.  Lyman 

System  Planning  Engineer  Duquesne  Light  Company, 
Pittsburgh,  Pa. 

An  experimental  determination  was  recently 
i-made  of  the  performance  characteristics  of  a  resistor 
designed  for  the  grounding  of  the  neutral  of  an  11-kv. 
system.  In  connection  with  this  time-temperature  test 
a  method  was  devised  for  the  predetermination,  from  a 
single  run,  of  the  temperatures  that  may  be  reached  in 
a  given  time  with  any  current. 

The  units  tested  had  a  total  resistance  of  3  ohms 
and  were  to  be  tested  at  410  amp.,  thus  requiring  505 
kw.  of  single-phase  power.  The  test  arrangements  were 
as  shown  in  the  ac¬ 
companying  figure. 

.An  induction  feeder 
regulator  was  used, 
together  with  changes 
in  low-tension  con¬ 
nections,  to  secure 
the  desired  current. 

A  copper-constantan 
thermocouple  and 
potentiometer  were 
used  for  temperature 
measurement,  the 
thermocouple  being 
placed  in  direct  con¬ 
tact  with  the  resistor 
ribbon.  It  was  found 
from  actual  test  that 
this  thermocouple 
was  quite  accurate 
over  the  required  range  and  that  actual  contact  with  the 
resistor  ribbon  had  no  effect  on  the  readings. 

\\  ith  the  resistor  units  cold,  the  circuit  breaker  was 
closed  and  the  current  held  constant  by  means  of  the 
induction  regulator  while  the  temperature  readings  were 
taken  every  few  seconds.  By  setting  the  potentiometer 
on  successive  prearranged  divisions  and  recording  the 
time  at  which  the  galvanometer  needle  crossed  over  zero 
niuch  more  consistent  results  were  obtained.  The  results 
are  indicated  in  the  accompanying  figure.  The  slight 
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irregularities  at  the  start  may  be  attributed  to  the  time 
lost  in  closing  the  switch  and  to  some  lag  in  the  thermo¬ 
couple  mounting. 

In  order  to  estimate  the  performance  characteristics 
under  diflFerent  conditions,  a  formula  was  developed  for 
the  mathematical  expression  of  the  behavior  of  a  cur¬ 
rent-carrying  conductor.  For  a  given  load  current  heat 
is  developed  w  ithin  the  resistor  at  a  constant  rate,  while 
the  heat  is  dissipated,  by  radiation  and  convection,  at  a 


Experimental  and  theoretical  heating  curves 

Curve  (3)  was  plotted  from  equation  (3).  When  extended,  a 
maximum  temperature  of  about  660  deg.  C.  with  28  deg  C. 
ambient  is  indicated. 

Curve  (4)  was  plotted  from  equation  (3)  adjusted  for  a  current 
of  410  amp.  This  indicates  that  with  a  load  of  410  amp.  the  safe 
maximum  temperature  of  640  deg.  C.  will  be  reached  in  80  seconds, 
and  since  the  curve  soon  reaches  1,000  deg,  C.  the  apparatus  would 
be  damaged  if  left  in  service  for  two  minutes. 


rate  depending  on  the  temperature  difference  between  the 
conductor  and  surrounding  air.  It  was  found  that  over 
a  wide  range  of  temperature  the  rate  of  heat  dissipation 
is  approximately  proportional  to  the  square  of  the  tem¬ 
perature  difference. 

The  rate  of  increase  of  temperature  may  be  expressed 
by  the  differential  equation: 


Where  T  =  Deg.  C.  difference  between  conductor  and  ambient 
t  =  Time  in  seconds  after  start  of  load 

h  =  Heating  constant  depending  on  resistance  and  thermal  ca¬ 
pacity  of  element 

k  =  Cooling  constant  depending  on  radiation  and  convection 
characteristics 

I  =  Resistor  load  in  amperes 

Solving  on  the  basis  of  T"  =  o  when  t  —  o  gives  the  equation 

^  —  I  ^  ^  tanh(I  V  kh  t)  (2) 

Note :  tanh  x  =  hyperbolic  tangent  of  x 


With  trial  curves  for  one  time-temperature  run,  avail¬ 
able  as  a  result  of  experiment,  it  is  only  necessary  to  use 
the  co-ordinates  of  two  points  thereon  to  determine  the 
value  of  the  constants  h  and  k.  As  the  maximum  value 
of  tanh( I\/kh  t)  is  unity,  the  maximum  temperature 

rise  is  equal  to  /  ^ 

In  the  case  of  the  curve  for  one  test  run,  as  illustrated, 
T  =  2.61  tanh(I  X  0.0000  1,5750  (  3) 

It  is  probable  that  the  general  equation  (2)  can  be 
applied  with  a  fair  degree  of  accuracy  to  any  resistor 
of  a  similar  nature,  especially  of  the  edge-wound  rib¬ 
bon  type.  It  is  only  necessary  to  make  one  temperature 
test  to  plot  a  curve  similar  to  that  shown.  Most  accu¬ 
rate  results  will  be  obtained  if  the  test  is  run  up  to  a 
point  near  the  maximum  safe  temperature  of  the  appa¬ 
ratus  over  a  j^eriod  of  from  five  to  six  minutes. 
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Sharpness  of  Vision  Under  Mercury-Arc 
and  Tungsten  Lamps 

Ry  M.  Luckiesh 

Director  Lif/htintf  Research  Laboratory  Xational  Lamp  IVorki, 
Xela  Park 

WHEN  illuniinants  comi^ete  for  favor  in  work¬ 
places  it  is  important  to  inquire  into  their  relative 
merits  in  aiding  vision.  It  has  been  claimed  that  the 
quality  of  light  emitted  by  the  mercury-arc  is  particu¬ 
larly  suitable  as  a  worklight.  This  statement  has  been 
based  chiefly  upon  the  claim  that  there  is  a  noticeable 


I.EAST  VISUAL  ANGEE  PERCEPTIBLE 


Foot-Candles 

(t>)  (25)  (125) 

Mercury  arc  .  0.753  0.700  0.687 

Mazda  lamp  .  0.750  0.717  0.695 


improvement  in  visual  acuity,  or  the  ability  to  distinguish 
fine  details,  as  compared  with  a  continuous-spectrum  illu- 
minant  such  as  the  light  from  tungsten-filament  lamps. 

Recently  we  investigated  the  matter  directly  by  com- 
l)aring  these  two  illuminants,  under  identical  conditions, 
as  to  their  effect  on  visual  acuity  or  sharpness  of  vision. 
\’^isual  acuity  is  expressed  in  terms  of  visual  angle  or  the 
angle  in  minutes  subtended  at  the  eye  by  the  smallest  per¬ 
ceptible  object.  A  visual  angle  of  one  minute  is  repre¬ 
sented  by  an  object  0.0041  in.  in  size  at  a  distance  of 
14  in.  from  the  eyes.  Visual  acuity  is  greater  as  the 
visual  angle  of  the  object  is  less  and  vice  versa. 

Six  thousand  observations  made  by  ten  adult  persons 


under  three  intensities  of  illumination  have  been  sum¬ 
marized.  Each  person  made  observations  on  five  dif¬ 
ferent  days.  The  measurements  of  foot  candles  were 
made  according  to  best  practice  in  color-photometry  by 
an  expert  of  long  experience.  The  average  least  visual 
angle  perceptible  is  presented  in  minutes  for  the  various 
conditions. 

It  will  be  noted  that  there  is  a  jirogressive  improve¬ 
ment  in  visual  acuity  for  both  illuminants  as  the  intensity 
of  illumination  is  increased.  This  is  in  agreement  with 
our  more  extensive  investigations  and  in  this  case  estab¬ 
lishes  the  vital  fact  that  our  method  was  capable  of  meas¬ 
uring  small  differences  in  visual  acuity.  However,  with 
other  conditions  equal,  the  differences  in  visual  acuity 
obtained  under  the  two  illuminants  were  found  to  be 
negligible. 


Boiler  Plant  Equipment  Costs 

IN  A  recent  appraisal  of  the  South  Street  generating 
station  of  the  Narragansett  Electric  Lighting  Com¬ 
pany,  Providence,  R.  I.,  by  Jackson  &  Moreland,  Boston, 
data  w’ere  given  covering  the  estimated  cost  of  reproduc¬ 
ing  miscellaneous  boiler  plant  equipment  on  the  basis  of 
1927  prices.  From  the  tabulated  figures  applying  to  this 
plant  the  accompanying  net  installed  cost  data  are  given, 
exclusive  of  engineering,  and  interest  during  construc¬ 
tion  or  any  other  overhead  expenses.  These  selected 
items  are  printed  as  indices  of  what  is  sometimes  desig¬ 
nated  as  the  “field”  costs  of  certain  machinery  in  place, 
and  these  “nets”  are  useful  in  estimating  plant  construc¬ 
tion  itemized  outlays  per  se. 


Net  installed  costs  of  boiler  plant  equipment 

(Overhead  Expense  Omitted  in  Estimate) 


Twenty-eight  600-hp.  U.  &  W.  type  boilers,  200  lb.  steam  pressure  and 
100  deg.  F.  superheat;  each  boiler  has  three  steam  and  water  drums, 

42  in,  diameter  and  21  ft.  2  in.  long;  21  sections  each  of  fourteen 
tubes,  4  in.  diameter  and  18  ft.  long  with  baffles,  and  6,001  sq.ft. 

heating  surface .  $446,572 

Four  440-hp.  B.  &  W.  type  boilers,  same  steam  pressure  and  superheat 
as  above,  each  having  two  steam  and  water  drums  42  in.  diameter 
and  20  ft.  4  in.  long,  and  eighteen  sections  each  of  twelve  tubes, 

4  in.  diameter  and  18  ft.  long  with  baffles,  4,402  sq.ft,  heating  surface 

and  75.8  sq.ft,  grate  area .  47,764 

l')ight  B.  &  W.  superheaters  for  600-hp.  water  tube  boilers,  to  raise 

steam  to  100  deg.  superheat  at  200  lb.  pressure . .  23,160 

Twenty  F'oster  superheaters  for  600-hp.  B.  &  W.  boilers,  each  to 
raise  18,630  lb.  steam  per  hour  to  100  deg.  superheat  at  200  lb. 

pressure .  53,000 

Four  Foster  superheaters  for  440-hp.  boilers,  each  to  rai.se  14,194  lb. 

steam  per  hour  to  1 00  deg.  superheat  at  2001b.  pressure .  7,952 

Two  water  screens  for  600-hp.  B.  &  W.  boilers,  each  300  sq.ft,  heating 
surface,  consisting  of  4-in.  tubes,  four  16  ft.  9.  in.  long,  five  13  ft. 

6  in.  long  and  seven  18  ft.  long . .  5,792 

Eighteen  seven-retort  Taylor  stokers,  12  ft.  7  in.  wide  x  8  ft.  4  in. 
deep  for  600-hp.  boilers  with  six  stoker  engines,  one  Terry  turbine 

and  driving  mechanism .  1 18,640 

Four  six-retort  Taylor  stokers,  10  ft.  10  in.  wide  x  8  ft.  4  in.  deep  for 

440-hp.  boiler  with  common  stoker  engine  and  driving  mechanism  .  23,233 


Various  Boiler  SErrriNos 


Up. 

Red 

Fire 

High 

No.  Units 

Boilers 

I'iring 

Brick 

Brick 

Temperature 

M 

M 

Cement  500-lb.  lots 

Single  8 

600 

Stoker 

20,2 

16.4 

36.6 

45,824 

Battery  5 

2-600 

Stoker 

39.3 

26,7 

66 

51,435 

Battery  2 

2-440 

Stoker 

30 

36.  1 

66. 1 

19,654 

Battery  1 

2-600 

Pulverized  coal 

44 

48.8 

92.8 

13,559 

Battery  2 

2-600 

Pulverized  coal 

22 

63.6 

85. 6  also  2. 9 

M  Sil-O-Cel  brick 

and  16  cwt.  Sil- 

0-Cel  cement 

29,580 

Battery  1 

2-600 

Pulverized  coal 

22 

52.4 

74.  4  also  same 

Sil-O-Cel  as  above 

13,126 

Battery  1 

2-600 

Pulverized  coal 

22 

56.8 

72. 8  also  2. 3  M 

Couch  burners 

Sil-O-Cel  brick  and 

cement  as  above 

13,751 

Diamond  Soot  Blowers 

Six  6-typc  G2  With  pipe,  fittings  and  brickwork. . . 

4,710 

Twenty-three  5-type  G2  with  type,  fittings  and  brickwork . 

16,100 

Three  4-type  G2  writh  pipe,  fittings  and  brickwork. 

1,875 

Oil  Burners 

Twenty  4-Lodi  oil  burners  complete  with  tile,  baffle  tile  (440)  double 
front  and  blast  box  12  ft.  7  in.  x  3  ft.  6  in.  high,  I  in.  Nonpareil  high- 
pressure  blocks  (44  sq.ft.),  blow-off  panel,  backing  bar  for  front 


flame  bridge,  asbe.stos  cement  packing,  etc .  34,500 

Eight  4- Lodi  oil  burners,  as  above,  for  63D-hp.  boilers,  blast  box  5  ft.  9 

in.  high  and  72  sq.ft.  Nonpareil  high-pressure  blocks .  17,368 

Four  3-Lodi  oil  burners,  for  553-hp.  bjilers,  baffle  tile  380,  blast  bo.x 

10  ft.  10  in.  X  3  ft.  6  in.,  high-pressure  blocks  38  sq.ft .  6,312 

Pulverized  Coal  Burners 

One  2-600  hp.  B.  &  W.  boilers,  consisting  of  four  unit  burners,  Lopuleo  969 

One  8-690  hp.  B.  &  W.  boilers.  Couch .  5,832 

Twenty-two  coal  chutes  from  bunkers  to  stokers,  each  consisting  of  5 
ft.  of  16-in.  cast-iron  pipe,  12  ft.  of  sheet  steel  welded  pipe,  with 
gates  and  header  to  stoker .  3,969 


Forced  Draft  Fans 

No.  of  Cu.Ft. 

Units  per  Minute  Manufacturer  Drive  Incluled 


I  80,000  .Sturtevant  turbovane  Motor  and  central  3,960 

2  40,000  Sturtevant  70-hp.  turbine  6,138 

6  42,000  (5. 5"wtr)  Westinghouse  Steam  turbine  13,812 

2  41,000  Troy  Sirocco  .Motor  and  central  5,860 

I  41,000  Troy  .Sirocco  Steam  turbine  3,932 

Stacks 

Eight  105  ft.  X  II  ft.  diameter  steel  stacks,  self-supporting  with  two 
smoke  openings  and  60-ft.  fire  brick  lining .  1 18,242 


Miscellaneous  Equipment 

One  1 5-ton  per  hour  pulverizing  mill,  Raymond  super  type,  six-roll 
size,  with  200-hp.  direct-connected  2,200-volt,  435  r.p.m.  motor 

with  control  board  and  stop  stations .  21,623- 

Two  1,500-c.f.m.  fans,  Sturtevant  special,  steel  plate,  1,160  r.p.m., 
static  pressure  1 5  in.  water,  each  driven  by  1 50-hp.  motor,  including 

collector  piping,  vents,  regulating  and  cutoff  valves .  32,052 

Two  24-ton  per  hour  screw  conveyors,  12  in.  size  x  60  ft.  long;  cast- 
iron  trough  with  eight  discharge  openings,  driven  by  1 0-hp.  motor, 

550  volts,  900  r.p.m.  writh  control .  6,093 

One  Pomeroy  pulverizing  mill,  40-hp.,  reduction  gearing  I3|  to  I; 

1,722  r.p.m.  Cleveland  Worm  &  Gear  Company,  60-hp.,  550-volt 
motor,  foundation  and  control .  3,97 
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Reduces  Transformer  Burden 

Capacitors  decreased  load  on  potential  transformers  serving  multiplicity 
of  meters  and  thereby  minimized  ratio  and 
phase-angle  errors 


By  O.  K.  Coleman 

Meter  Engineer  American  Gas  &  Electric  Company 


A  S  A  rule  the  burden,  or  load,  on  a  potential  trans- 
former  is  not  heavy  enough  to  affect  the  accuracy 
X  -Vof  the  transformer  materially.  Recently,  how¬ 
ever,  a  number  of  conditions  have  been  encountered — 
which  have  affected  the  accuracy  of  the  transformer 
seriously.  For  example,  the  kilovolt-ampere  demand, 
kilowatt-hours  and  reactive  kilovolt-ampere-hours  of  a 
])lant  operated  jointly  by  a  number  of  companies  had  to 
l)e  segregated.  A  large  number  of  meters  was  required 
and,  of  course,  accuracy  was  essential.  The  potential 
supply*  for  this  group  of  meters  was  taken  from  one  set 
of  potential  transformers  whose  burden  caused  an  ap- 
j)reciable  error  affecting  the  accuracy  of  the  meters. 

Two  132-kv.  potential  transformers  w'ere  connected  as 
shown  in  Fig.  1,  between  phases  1-2  and  2-3  of  a  three- 
phase  bus  having  a  phase  rotation  of  1,2,  3.  The  actual 
loads  on  these  transformers  are  shown  in  Table  I,  while 
the  ratio  and  phase-angle  curves  are  shown  in  Fig.  2. 
Since  the  characteristics  of  the  two  transformers  are 
practically  the  same  these  curves  are  representative  of 
both  transformers.  From  these  curves  the  following 
ratio  and  phase-angle  errors  are  obtained: 


Potential 

Transformer 

1-2 

2-3 


Ratio  Error 
(Per  Cent) 
0.2 
1.0 


Phase- Angle 
Error  (Min.) 
—  60 
—  1 


By  definition  a  negative  phase-angle  error  w’ill  de- 

*Thc  drop  in  the  potential  leads  from  the  transformers  to  the 
switchboard — a  rnn  of  about  500  ft. — was  also  an  important  factor 
in  the  accuracy  of  the  meters.  It  caused  ratio  and  phase-angle 
errors  directly  additive  to  those  in  the  transformers.  But  this  is 
a  separate  consideration  and  ivas  purposely  omitted  in  this  '“Trans¬ 
former  Burden"  study. 


TABLE  I— ORIGINAL  BURDENS  ON  POTENTIAL  TRANSFORMERSt 


Burden 

Poten¬ 

tial 

Trans¬ 

former 

Volt- 

Am¬ 

peres 

Watts 

C  4  voltmeter 

1  2-3 

87 

43 

(conn.  1-3) _ 

1  1-2 

87 

43 

Eeterline  quick- 
trip  volt-meter 
*ind  relay 

/  2-3 

46 

23 

(conn.  1-3)...*. 

1  1-2 

46 

23 

Reactive  kilo¬ 
volt  -  ampere 
meters  and 


auto-trans- 

;  2-3 

196 

164 

former . 

\  1-2 

196 

—  130 

Kilowatt  -  hour 

)  2-3 

123 

16 

meters . 

Mi.<ioellaneoua  re- 

\  1-2 

123 

16 

lays,  indicat- 

/  2-3 

175 

144 

ing  instru¬ 
ments,  etc. . . . 

\  1-2 

176 

19 

Total . 

/  2-3 

445 

390 

i  1-2 

560 

—29 

T  Total  three-phase  watts 

-  361. 

Re¬ 

active 

Volt- 

Am-  . — Angle—, 
peres  Deg.  Min. 

Cos. 

Sin. 

—75  Ld.  60  0 

0.5 

— 0 . 86 

75  60 

0.5 

0.86 

—40  Ld.  60  0 

0.5 

—0.86 

40  60  . . 

0.5 

0.86 

108 

33 

30 

0.834 

0.55 

147 

131 

45 

—0.666 

0.75 

122 

82 

40 

0.  128 

0.99 

122 

82 

40 

0.128 

0.99 

99 

34 

30 

0.824 

0.566 

175 

83 

48 

0.  108 

0.994 

214 

29 

0.875 

0.48 

559 

93 

—0.052 

0.998 

Fig.  1 — Hozv  132-kv.  potential  transformers  were  used  to 
energise  meters  and  relays 


crease  the  reading  of  a  wattmeter  on  a  lagging  power- 
factor  load.  A  positive  ratio  error  will  decrease  the 
reading  of  a  wattmeter  regardless  of  the  power  factor  of 
the  load.  The  errors  cited  above  are  considerably  larger 
than  are  usually  tolerated  and  would  be  particularly  hard 
to  adjust  on  a  watt-hour  meter  due  to  the  variation  or 
unbalance  between  the  transformers.  The  phase-angle 
error  of  60  minutes  on  potential  transformers  1-2  would 
cause  a  w’attmeter  error  of  3.2  per  cent  on  a  0.5  power- 
factor  load  in  addition  to  the  ratio  error.  At  unity 
pow'er  factor  the  error  on  the  meter  would  only  be  the 
ratio  error,  or  0.2  per  cent.  Transformer  2-3,  on  the 
other  hand,  has  a  negligible  phase-angle  error  and  a  con¬ 
siderable  ratio  error.  To  attempt  to  adjust  for  such 
errors  as  these  on  a  polyphase  watt-hour  meter  would 
be  very  impracticable. 

From  the  foregoing,  it  is  evident  that  the  errors  of  the 
potential  transformers  must  be  reduced.  If  more  equip¬ 
ment  requiring  a  potential  supply  is  to  be  installed  later 
more  potential  transformer  capacity  must  be  made  avail¬ 
able.  There  are  several  ways  of  accomplishing  this. 
One  way  involves  adding  transformers ;  another  method 
requires  reducing  the  volt-ampere  load  by  power-factor 
correction.  Since  the  first  method  would  be  very  expen¬ 
sive,  the  latter  seems  more  logical  and  may  be  accom¬ 
plished  by  the  proper  application  of  condensers. 

To  apply  condensers  between  the  1-2  and  2-3  phase 
wires  (the  terminals  of  the  transformers)  will  help  little 
because  of  the  unbalance  of  watt  load.  This  load  might, 
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Vol+  Amperes  Burden 

Pig.  2 — Ratio  and  phase-angle  errors  of  132-kv.  trans¬ 
former  with  different  burdens 

however,  be  balanced  by  applying  the  proper  amount  of 
condensers  between  the  3-1  phase  wires;  then  the  re¬ 
active  component  of  each  transformer  could  be  com¬ 
pensated.  Fig.  3  shows  this  method  of  balancing  load 
and  correcting  power  factor.  It  will  solve  the  problem 
so  far  as  the  load  on  the  potential  transformers  is  con¬ 
cerned.  But  referring  to  the  original  load  table,  it  will 
be  noted  that  most  of  the  unbalance  of. load  is  due  to  the 
reactive  auto-transformer;  it  too,  is  highly  loaded.  By 
balancing  the  load  at  the  chief  source  of  unbalance  the 


TABLE  II— LOADS  OF  AUTO-TRANSFORMERS  BEFORE  AND 
AFTER  CORRECTION* 

Boldface  figures  show  condition  after  correction 


Reactive 

Volt  Volt 


Am¬ 
peres  Watts 

On  potential  traas-  /  196  — 130 

former  1-2 .  \  17  17 

On  potential  trans-  1  196  164 

former  2-3 .  \  17  17 

*  Total  three-phase  watts  •  34 


Am-  . — Angle-^ 


peree 

Deg. 

Min. 

Coe. 

Sin. 

147 

131 

45 

—0.666 

0.75 

• 

0 

1.0 

0 

108 

33 

30 

0.834 

0.55 

• 

• 

1.0 

0 

TABLE  III— BURDENS*  ON  POTENTIAL  TRANSFORMERS  AFTER 
CAPACITANCE  CORRECTION 


Poten- 

tial 

Volt- 

Trane- 

Am- 

Burden 

former 

peres 

Eaterline  quiok-trip 

voltmeter  and  re- 

lay . 

1-2 

46 

Reactive  kilovolt- 

ampere-hour  me- 

tere  and  auto  trans- 

/  1-2 

17 

formera . 

12-3 

17 

Kilowatt-hour  meters 

/  1-2 

123.5 

12-3 

123.5 

Miscellaneous  relays, 

indicating  instru- 

208 

ments,  etc . 

1  2-3 

238 

Total . 

/  '-2 

352 

\2-3 

358 

*  Total  three-phase  watte  — 

326. 

Reactive 

Volt¬ 


Am¬ 

. — Angle 

Watte 

peres 

Deg 

.  Min. 

Coe. 

Sin. 

46 

0 

0 

1. 

0 

17 

0 

0 

1 

0 

17 

0 

0 

0 

0 

16 

122 

82 

40 

0. 128 

.99 

16 

122 

82 

0. 128 

.99 

76 

193 

68 

30 

0.366 

.930 

138 

193 

54 

28 

0.581 

.814 

155 

315 

63 

48 

0.441 

.897 

171 

315 

61 

30 

0.477 

.877 

loading  of  the  potential  transformers  will  be  greatly  im¬ 
proved.  At  the  same  time  the  load  of  the  auto-trans¬ 
former  will  have  been  reduced,  making  potential  capacity 
available  when  additional  reactive  kilovolt-amperes  or 
reactive  kilovolt-ampere-hour  meters  are  installed. 

The  development  of  the  load  on  the  auto-transformer 
and  the  method  of  correcting  for  the  unbalance  and  the 
reactive  component  are  shown  in  Figs.  4  and  5.  It  may 
be  observed  that  two  blocks  of  condensers  will  be  re¬ 
quired  ;  147  reactive  volt-ampere  on  CD  and  108  reactive 
volt-ampere  on  AB.  At  116  volts  the  condenser  capac¬ 
ities  in  microfarads  will  be: 


Capacity  on  A  B 


RVA  X  10'  _  108  X  10* 

2ir/£’  ~  377  X  116’ 


=  21  mfd. 


For  this  purpose  standard  l,C)00-volt  radio  condensers 


•Potential  transformer 


f — * — \/Prh2  \ 

Cona/ensers  /corrected  \ 
/had-mSY/P 


Uncorrected  load  on—- 
PT  2-5'H5YA..PF:'037 


’  Corrective  on 

/■3'230PVA. 


Corrtetiv*  Capacity  Naaded 
On /-2.446RVA. 

On  23.  96Py  A. 

On  15.230 /fy A 


Total  772PyA 


Reactive  / 
auto-transformer 


Potential  coils 


\Pr2-5  corrected 
^\^-l90SYA  PF=I 

p  &  W  Corrective 
3  on2-5-96lfYA 


li/'  Load  of  D-Coned!  D-2‘ 

/k  /  MiVA.P/HltJOS 

\  \  loadoTB-AoncoU p-A'^ 

\  \  M3YA..P.F.--a606 


■RyA  \ 
^D-2'M7 


LoadofB-Aon 
\coilD-2‘74VA 
)  PF.-a992 


R  RyA.  \ 
2A'l0e 


LoadofD-C  or)\ 
cal2-A*»YA. 
PF.-Oy92lead 


Reactive  f  \ 
"jfo- transformer^ 

h  / 

Condensers 


Resultant  \  /  l0adofO-Con\  ft. 

on D-2=I^YA.  \J  I  'Resultant 

P.F.-a666  PF.'imeioad  \^io^on2A’‘ 

Meta -The  bad  afeoU  0-2  reflects  directly  on  R6VA.J‘F'OII54 

potential  transformer  1-2,  and  2-A  on  transformer  2-5. 
therefde  we  sotve  forloadonD-2arxl  2-A .  The  toad  onO-A^ 
l29YA^Pf.'ai2d.tt)eloadon  D-C^I29VA..  PF^OIFd 
The  losses  of  the  transformer  are  neglected 


CoU  0  -2., 
corrected: ' 
load-t7VA.-f, 
PF.-t  y 


Corrective\  \ 
onB-A^2\ 
YAonD-2  \ 

Corrective  on  O 
l70YA.onD2. 
PF.^aSleod 


Voltage  Values 

1- 2  ^llbvolts 

2- 3  '116  - 
B-A  '116  .. 
O-C'116  - 
D2'I34  .. 
D-B'67  - 
2-C--6J  - 
2-A '134  .. 

Cml2A 

V  ,  corrected  toad' 
\  I7YA.,PF-I 


\  Uncorrected  load  on 
\coil  D2'I96YA. 

\  PF.-,-0666 

.  Uncorrected  load  on 

\  \  coil2-A'l96VA. 

A  \  PF--0jS4 

>  \\  Corrective  on  B- A'  ' 

/  l25YAon2-A 

y  'PF.'-05  le^ 

Corrective  Capacity  Needed 


R.YAonlhC=l70x^ 


^Corrective  on 
\D-C-S5VA 
\on2-A 

\rf.--i 


RyA.on  B-A  =l25x 


Figs.  3,  4  and  5 — Methods  of  Balancing  Load  and  Correcting  Power  factor 

Fig.  3 — Capacitance  method  of  balancing:  load  and  correcting  power  factor  in  potential  transformer.  Figs.  4 
and  5 — Development  of  load  on  reactive  auto-transformer  and  method  of  balancing  and  correcting  power  factor 
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were  used,  which  cost  approximately  50  cents  per  micro¬ 
farad.  The  results  obtained  are  shown  in  Table  II. 

It  may  be  noted  from  Table  III  that  the  load  on  the 
potential  transformers  is  now  fairly  well  balanced  and 
has  been  reduced  about  30  per  cent.  But  there  is  still  a 
considerable  reactive  component  that  can  be  compensated 
to  minimize  the  load.  The  reactive  load  here  is  of  such 
a  value  that  standard  capacitors  may  be  used.  Two 
^-kva.,  110-volt  55-mfd.  condensers  were  installed.  Ca¬ 
pacitors  of  these  sizes  are  built  for  motor  service  and 
cost  approximately  $22.50  each.  At  116  volts  the  ca¬ 
pacitors  have  the  following  effect ; 


Corrective  reactive  volt-ami»eres  =  ^  mfd.  _ 

^  ~  reactive  volt-amperes  (corrective) 


Applying  this  amount  of  correction  to  the  1-2  and  2-3 
phase  wires  from  the  potential  transformers  the  results 
shown  in  Table  IV  are  obtained.  This  makes  a  perfectly 
balanced  watt  load  out  of  the  auto-transformer  with  the 


TABLE  IV— FINALLY  CORRECTED  BURDENS  ON  POTENTIAL 
TRANSFORMERS* 


Poten- 

tisl 

Volt- 

Trans- 

Am- 

former 

perea 

Cncorrected  total. . . . 

}  '-2 

352 

(2-3 

358 

Corrective . 

)  '-2 

280 

(2-3 

280 

Final  corrected  total. 

)  ‘-2 

159 

12-3 

175 

*  Total  three-phase  watts  — 

326. 

Reactive 

Volt- 


Am- 

^An*lfr-> 

Watts 

peree 

1  Deg. 

Min. 

Coe. 

Sin. 

155 

315 

63 

48 

0.441 

0.897 

171 

315 

61 

30 

0.477 

0.878 

0 

—280 

Ld.90 

Q 

-1.0 

0 

-280 

Ld.90 

0 

-1.0 

155 

35 

12 

45 

0.975 

0.22 

171 

35 

II 

35 

0.98 

0.2 

reactive  kilovolt-ampere  meters  connected  and  makes 
available  extra  capacity  from  the  auto-transformers.  It 
was  found  that  type  C4  graphic  voltmeter  was  not 
needed  and  this  was  removed.  The  Esterline  graphic 
voltmeter  with  its  quick-trip  relay  was  removed  from 
phase  1-3  and  connected  to  phase  1-2  further  to  balance 
the  load.  Some  of  the  indicating  meters  and  miscel¬ 
laneous  equipment  that  had  previously  been  disconnected 
on  account  of  the  heavy  burden  were  reconnected  and 
this  partly  offset  the  effect  of  the  C4  voltmeter  that  was 
removed.  The  load  is  fairly  well  balanced  and  has  been 
reduced  approximately  65  per  cent.  At  this  point  the 
errors  of  the  transformers  are  as  follows : 


Potential 

Transformer 

1-2 

2-3 


Ratio  Error 
(Per  Cent) 
0.44 
0.48 


Phase- Angle 
Error  (Min.) 
4 
4 


The  errors  are  much  lower  and  practically  the  same 
for  both  transformers.  Watthour  meters  can  easily  be 
adjusted  for  ratio  errors  of  these  values. 

Not  only  has  the  accuracy  of  the  transformer  been  in¬ 
creased  but  the  load  on  the  transformer  reduced  to  such 
a  point  that  there  is  some  reserve  capacity  available. 
The  transformer  might  be  loaded  to  at  least  200  volt- 
amperes  near  unity  power  factor  without  impairing  the 
accuracy  beyond  the  point  of  possible  compensation. 

The  methods  outlined  for  balancing  load  and  correct¬ 
ing  power  factor  are  not  recommended  for  low-voltage 
installations.  Their  value  arises  in  connection  with  the 
higher  voltages  like  132  kv.,  which  involve  potential 
transformers  costing  approximately  $5,000  each,  com¬ 
pared  with  $70  for  the  necessary  condensers.  By  the 
installation  of  condensers  more  desirable  loading  condi¬ 
tions  and  greater  accuracy  were  effected  than  could  have 
been  obtained  by  installing  two  additional  transformers. 
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Periodic  Inspection  of  Distribution 
Transformers  Important 

By  C.  T.  Hurd, 

Assistant  Engntcer  Distribution  Departtnent, 

Portland  Electric  Power  Company,  Portland,  Ore. 

The  Portland  Electric  Power  Company  this  year  in- 
si^ected  a  number  of  distribution  transformers  which 
had  been  in  service  more  than  ten  years  to  determine  the 
condition  of  the  oil  and  winamgs.  These  transformers 
had  received  no  inspection  since  installation  previous  to 
1928.  A  total  of  466  transformers  were  inspected,  the 
inspection  consisting  of  removing  the  cover,  visually 

determining  the  con¬ 
dition  of  the  oil  and 
probing  the  case  and 
windings  with  a 
wooden  prolie  to 
show  the  amount  of 
residue  and  sludge. 
No  breakdown  tests 
of  the  oil  were  made. 
Transformers  which 
were  low  on  oil  but 
otherwise  in  good 
condition  were  filled 
with  fresh  oil  to  the 
proper  level.  All 
transformers  found 
in  bad  order  were  re¬ 
placed.  The  accom¬ 
panying  table  gives  a 
summary  of  the  in¬ 
spection.  A  study  of 
these  figures  showed 
conclusively  that  a 
regular  inspection  of 
distribution  trans¬ 
formers  is  not  only 
desirable  but  very 
necessary.  Many  of 
the  transformers 
were  found  to  be  so 
low  on  oil  as  to  ex¬ 
pose  the  terminal 
connection  plate  and 
there  were  evidences  of  arcing  across  the  plate  betw'een 
terminals.  Many  fuse  failures,  the  cause  of  which  had 
not  been  determined,  were  thus  explained.  Some  of  the 
transformers  were  found  to  have  oil  so  badly  carbonized 
as  to  burn  the  insulation  enough  to  cause  it  to  fall  from 
the  windings  when  the  core  was  removed  from  the  case. 


Condition  of  small  transformer 
after  more  than  ten 
years  service 

The  core  and  coils  were  so  badly 
caked  with  carbonized  oil  that  the 
transformer  was  Junked. 


SUMMARY 

OF  TRANSFORMER 

INSPECTIONS 

Size  in 
KVA. 

Satisfactory 

Condition 

Short  on  Oil 

Bad  Order  Doubtful 

Total  No. 
Inspection 

1 

1 

1 

1 

3 

U 

1 

1 

2 

5 

5 

2 

12 

24 

23 

24 

II 

58 

3 

2 

3 

2 

7 

5 

49 

34 

22 

2 

107 

74 

2 

5 

2 

1 

10 

10 

53 

32 

30 

7 

122 

15 

20 

14 

13 

6 

53 

20 

4 

5 

4 

13 

25 

16 

21 

3 

6 

20 

30 

5 

7 

2 

6 

20 

50 

3 

13 

5 

21 

Totals. . 

172 

163 

99 

32 

466 
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T  he  accompanying  illustration  shows  the  condition  of  one 
of  the  transformers  which  was  replaced.  This  trans¬ 
former  was  in  daily  use  and  when  removed  was  found  to 
be  in  such  bad  condition  that  it  was  junked. 


Variable- Voltage  Control 
for  100-Ton  Elevator 

By  C.  P.  Hamilton 

Industrial  Engineering  Department,  General  Electric  Company 


trically  tied  together  at  all  times.  Thus  the  direction  of 
travel  and  speed  of  the  elevator  is  determined  by  the 
polarity  and  strength,  respectively,  of  the  generator 
voltage.  Therefore  but  small  capacity  contactors  are 
necessary  on  the  panel  to  control  the  elevator,  since  they 
have  to  do  only  with  field  current.  The  rate  of  accelera¬ 
tion  is  determined  by  the  setting  of  magnetic  time  relays. 
Protection  against  excessive  armature  current  surges, 
loss  of  alternating  current  power  and  loss  of  motor  field 
excitation  is  provided  by  suitable  devices  on  the  panel. 
The  operation  of  these  protective  devices,  as  well  as  the 
emergency  stop  switch  on  the  platen,  and  the  overtravel 


A  LARGE  elevator,  furnished  by  the  Atlas  Car  & 
Manufacturing  Company  handles  full-size  railroad 
cars  at  the  Great  Lakes  Portland  Cement  Company  plant, 
Buffalo,  N.  Y.  This  device  lifts  the  cars,  loaded  with 
either  limestone,  shale,  coal  or  gypsum,  a  distance  of 
55  ft.  to  a  track  which  runs  over  the  bins  and  returns 
the  empties  to  grade.  The  platen,  which  is  carried  on 
four  two-part  lines,  weighs  approximately  50,000  lb.  and 
is  hoisted  at  the  rate  of  30  ft.  per  minute.  The  concrete 
counterbalances  weigh  150,000  lb.  total  and  also  move 
at  30  ft.  per  minute.  Thus  the  equivalent  unbalanced 
rope  pull  at  the  hoisting  drum,  with  rated  capacity  load 
on  the  platen,  is  50,000  lb.  and  the  rope  speed  60  ft. 
per  minute. 

Since  cars  of  the  self-propelled  type  and  the  stand¬ 
ard  railroad  gondolas  must  be  run  on  and  off  the  elevator, 
it  is  essential  that  the  tracks  on  the  platen  line  up  ac¬ 
curately  with  those  at  the  bottom  and  top  of  the  lift. 
This  condition  made  it  necessary  to  select  electric  equip¬ 
ment  which  would  give  proper  regulation  of  the  approach 
speed  over  a  range  of  loads,  varying  from  hoisting  a 
maximum  capacity  car  to  hoisting  the  empty  platen. 
In  the  latter  case  the  counterweight  overhauls  the  motor, 
which  then  operates  as  a  generator  and  retards  accelera’^ 
tion  through  dynamic  braking.  A  second  and  equally 
essential  requirement  of  the  electric  equipment  is  con¬ 
tinuity  of  operation,  as  all  of  the  material  for  the  manu¬ 
facturing  process,  amounting  to  2,500  tons  per  day,  is 
handled  over  the  elevator. 

Variable  Voltage  Control  Advantageous 

To  meet  the  exacting  requirements  of  this  installation, 
variable  voltage  (Ward-Leonard)  controlled  equipment 
was  selected,  which,  when  correctly  designed  in  all  its 
component  parts,  gives  the  required  speed  regulation  over 
a  large  load  range  and,  because  of  its  simplicity,  requires 
only  a  few  small  capacity  control  devices.  The  main 
operating  motor  is  of  the  shunt-wound,  direct-current 
type  and  is  rated  175  hp.,  600  r.p.m.,  250  volts.  The 
three-unit  motor-generator  set  consists  of  a  140-kw., 
250-volt,  1,200-r.p.m.  compound-wound  generator,  a 
200-hp.,  three-phase,  25-cycle,  440-volt  squirrel-cage  in¬ 
duction  motor  and  a  7  kw.,  250/250-volt  compound- 
wound  exciter.  The  exciter  supplies  the  current  for  ex¬ 
citation  of  the  shunt  fields  of  the  hoisting  motor  and 
generator  and  for  the  operation  of  the  control  devices 
and  solenoid  brake. 

The  control  consists  of  (a)  an  automatic  starting  com¬ 
pensator  for  the  induction  motor,  which  provides  both 
overload  and  undervoltage  protection  and  (b)  control  for 
operation  of  the  elevator,  consisting  of  a  panel,  slow¬ 
down,  stop  and  over-travel  limit  switches,  push-button 
station  and  emergency  stop  switch.  The  armatures  of 
the  hoisting  motor  and  generator  are  normally  elec¬ 


CONTROL  WIRING  FOR  100-TON  CAR  ELEVATOR 

CB — Circuit  breaker  contactor 

DB — Emergency  dynamic  braking  contactor 

U&D — Generator  field  reversing  contactors 

SB — Solenoid  brake  contactor 

O.L — Overload  relay,  hand  reset 

FF — Full  field  relay  on  motor  field 

FP — Field  protective  relay  motor  field 

N  (Ni  &  Nj) — Neutralizing  contactor  (for  suicide  connection  of 
generator  field) 

NR — Neutralizing  relay 

IR,  2R,  3R — Accelerating  relays — definite  time 

lA,  2 A,  3 A — Accelerating  contactors  (2a  time  drop  out) 

UV — A.C.  under  voltage  protective  relay. 

CS — Control  switch  with  motor  field  disconnect,  clips  &  resistor 
DSl,  DS2,  USl  &  US2 — Directional  slow  down  limit  switches 
FSU  &  FSD — Final  stop  up  and  down  limit  switches 
OTU  &  OTD — Overtravel  limit  switches  (emergency) 


limit  switches,  cause  the  generator  field  circuit  to  be 
opened  immediately ;  they  set  the  solenoid  brake,  open  the 
circuit  between  the  generator  and  motor  armatures  and 
shunt  the  latter  through  a  block  of  resistance  to  bring 
about  dynamic  braking.  Thus  in  an  emergency  the 
equipment  is  brought  to  a  quick  and  positive  stop 
through  automatic  protective  devices. 

In  bringing  an  elevator  to  stop  from  a  constant  speed, 
the  distance  traveled  will  vary  with  the  load.  The  gen¬ 
erator  is  therefore  provided  with  just  sufficient  series 
field  to  increase  the  approach  speed  with  increase  in  load 
to  compensate  for  the  varying  drift.  Also  during  the 
approach  speed,  the  control  is  designed  to  increase  the 
torque  per  ampere  of  armature  current. 
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Time  Lag  of  Insulators 

For  very  steep  wave  fronts  the  spark-over  voltage  may  be  two  or  three  times  the  lowest 
value.  Time  lag  varies  with  type  of  insulator  and  polarity  of  impulse 
and  approaches  value  of  very  steep  wave  fronts 


By  E.  J.  Wade  and  G.  S.  Smith 

Lightning  Arrester  Research  Lavoratory,  General  Electric  Company, 
Pittsfield,  Mass. 


I  r  HAS  long  l)een  known  that  the  voltage  required 
to  initiate  a  spark  increases  as  the  rate  of  rise  in 
voltage  increases.  With  information  on  the  nature, 
approximate  values  and  limits  of  these  time  lags,  it  is 
possible  to  design  equipment  so  that  unavoidable  arcs  will 
take  place  where  little  or  no  damage  can  result. 

The  general  principles  governing  arcs  over  insulators 
have  been  pretty  well  established.  However,  until  the 
cathode-ray  oscillograph  was  available  no  means  existed 
for  determining  the  extremely  short  intervals  of  time 
involved.  This  paper  covers  a  series  of  tests  on  porce¬ 
lain  insulators  to  determine  by  means  of  the  oscillograph 
the  relation  between  arc-over  and  wave  front  for  a  wide 
range  of  impulses. 

Apparatus. — Arrangements  were  made  in  all  of  the 
tests  to  apply  the  negative  impulse  to  either  line  or  sup¬ 
port.  The  source  of  voltage  was  an  impulse  generator 
capable  of  delivering  approximately  500  kv.  The  un¬ 
grounded  side  of  the  generator  w'as  negative  in  polarity. 
It  is  evident  from  the  circuit  used  that  the  steepness  of 
the  resulting  wave  front  can  be  altered  by  varying  any 
one  or  more  of  the  constants  Rg,  L  or  Co.  The  major 
variations  were  obtained  by  changes  in  Rg.  For  the 
very  steepest  wave  fronts  it  was  necessary  to  remove 
Co  and  L. 

All  measurements  of  arc-over  voltages  and  the  time 
from  application  of  voltage  to  arc-over  were  made  by 


means  of  a  cathode-ray  oscillograph.  For  very  slow  wave 
fronts  the  time  lag  was  measured  from  the  same  oscillo¬ 
gram,  while  for  the  very  steep  wave  fronts  a  special  film 
was  necessary  to  determine  accurately  the  time.  For  in¬ 
termediate  wave  fronts  these  two  of)erations  were  re¬ 
corded  on  the  same  film. 

Application  of  the  Voltac/c. — There  are  several  meth¬ 
ods  of  applying  the  voltage  to  an  insulator  for  such 
tests.  Perhaps  the  most  desirable  method,  when  evaluat¬ 
ing  time  lag.  would  be  to  impress  a  rectangular  voltage 
wave  and,  holding  the  voltage  constant,  determine  the 
time  for  arc-over  to  take  place.  This  method  involves 
two  serious  difficulties,  first,  to  obtain  a  practically  ver¬ 
tical  wave  front  without  oscillations  and,  second,  to  hold 
the  required  voltage  constant  for  any  appreciable  time. 

Probably  the  major  portion  of  the  voltage  transients 


Figs.  1  and  2 — Close-up  of  insulator  showing  several  arcs  and  set  up  used  for  test 
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occurring  in  practice  increase  according  to  an  exponen¬ 
tial  law.  If  the  maximum  voltage  of  the  impulse  is  far 
in  excess  of  that  required  to  arc  over  the  insulator,  the 
rate  of  voltage  rise  is  almost  linear.  Since  this  ty|)e  of 
impulse  is  easily  obtained  and  approximates  actual  con¬ 
ditions  it  was  used  for  these  tests. 

The  curve  recorded  in  Fig.  10  E  shows  how  closely 
the  voltage  rise  approximates  a  straight  line.  If.  how¬ 
ever,  the  arc -over  occurs  near  the  maximum  of  the  volt¬ 
age  wave  the  straight  line  relationship  is  lost. 

Tests  and  Results. — The  A.I.E.E.  standards  for  in¬ 
sulator  testing  were  followed  unless  otherwise  noted. 
Dry  arc -over  tests  were  run  on  three  sizes  of  pin-type 
insulators,  rain  tests  on  15-kv.  units,  and  other  tests 
on  two-  and  three-unit  strings  of  suspension-type 
insulators. 

All  test  values  are  shown  on  the  curves  to  give  the 


Figs.  3  and  4 — Circuits  used  for  impulse 
and  60-cycle  tests 

With  the  Impulse  set-up  the  generator  discharges  through  L  and 
R,  into  a  small  condenser  C*  causing  a  rapid  Increase  of  voltages 
across  the  insulator  under  test. 


reader  a  clear  idea  of  the  variation  obtained.  This  range 
of  variation  is  probably  no  more  than  should  be  expected 
on  such  tests.  Accompanying  all  of  the  curves  will  be 
found  the  60-cycle  arc-over  values  plotted  at  4,170 
microseconds,  since  this  is  the  time  for  one-quarter  cycle 
of  a  60-cycle  wave. 

Although  temperature,  humidity  and  barometric  pres¬ 
sure  were  taken  during  the  tests,  corrections  for  tem- 
l)erature  and  pressure  were  made  only  on  the  results 
for  the  suspension-type  insulators.  For  all  other  tests 
the  variations  of  these  factors  are  within  the  following 
limits : 

Temperature,  64  to  76  deg.  F 

Barometric  pressure,  72.3  to  74.4  cm.  of  mercury. 

Humidity,  16  per  cent  to  42  per  cent  relative. 

Humidity,  3.4  to  8.8  grams  per  cubic  meter,  absolute. 

Due  to  the  temperature  and  altitude,  the  non-corrected 
results  average  3^  |)er  cent  lower  than  for  standard 
conditions  at  sea  level. 

Humidity. — It  has  been  exi)erimentally  determined 
that  humidity  affects  the  60-cycle  arc -over  value  of  insu¬ 
lators*  and  an  attempt  was  made  to  detect  such  an 
effect  in  these  tests.  However,  no  such  effect  could  be 

*" Effect  of  Humidity  on  the  Dry  Flashover  of  Pin-TyPe  In¬ 
sulators"  by  J.  T.  Littleton  and  IF.  IV.  Shaz’er,  A.I.E.E.,  Feb¬ 
ruary,  1928. 


found,  although  this  may  have  been  due  to  the  small 
range  of  humidity  covered. 

From  an  examination  of  the  curves  it  will  be  seen 
that  under  all  conditions  the  curves  for  a  15-kv.  insulator 
approach  a  common  curve  for  steep  wave  fronts.  From 
this  it  seems  reasonable  to  suspect  that  while  humidity 
may  affect  the  arc-over  voltage  on  slow  voltage  increase, 
such  an  effect  probably  decreases  for  steeper  wave  fronts 
and  would  vanish  for  zero  time  to  arc  over. 

Polarity. — Pin-type  insulators  have  a  pronounced 


Dry  Tests  on  Pin-Type  Insulators 
Tht  arc  ovtr  occurs  on  fho  front  of  a 
wara  with  an  anponantia!  vottaga rise 


I  W  too  IPOO  KiOOO 

Time  in  Micro-seconds  from  Application  of  Voltage  on  Arc  Over 


Dry  Tests  on  37  and  SO-Kv.  Insulators 

Both  curves  taken  with  nagatiye  impulse 
to  cap  anet  with  pin  grounoteet 


I  W  100  poT 

Time  in  Micro-seconds  from  Application  of  Voltage  to  Arc  Over 


Rolln  Tests  on  15-1^.  Pin  Type  Insulators 

Dry  arc  over  curves  were  taken 
from  the  previous  curve  sheet 


I  10  no  UXX) 

Time  m  Micro-seconds  from  Application  of  Voltage  to  Arc  Over 


Dry  Tests  on  lO-ln.  Socket  Suspension 
Insulators 
1»  Tests  wiltinegatne  impulse  khaerer line  enet 

•  Tests  vekin^atrie  impulse  kifperercress  arm  end 
,  TeshwkgeenMirossermTUmmsuhtorlmrtlware 
Viksbaitti  three  units.negatrie impulse  feline 


1  n  no  uno 

Time  in  Micro-seconds  from  Application  of  Voltage  to  Arc  Over 


Time  in  Micro- seconds  from  Application  of  VWtage  to  Arc  Over 


i^igs.  5  to  9 — Characteristic  impulse  voltage-time  curves 
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Figs.  10  A,  B,  C,  D,  E — Cathode-ray  oscillograms  of  several  tests 

A  and  B — Arc-t)vers  with  slow  and  steep  wave  fronts  respectively.  time  to  arc  over.  D — Arc-over  on  tail  of  wave.  E — Combined 

In  recording  the  slow  wave  front  it  was  possible  to  measure  the  arc-over  and  wave-front  record  ;  voltage  rise  approximates  straight 

time  lag  on  the  same  film,  but  with  the  steep  wave  front  it  was  line  unless  arc-over  occurs  near  crest  of  voltage  wave  when  con- 

neres.sary  to  use  a  separate  film,  C.  C — Shape  of  wave  front  and  dition  shown  in  A  and  D  occurs. 


then  given  similar  direct-current  tests,  trying  both  polar¬ 
ities  on  the  cap.  In  these  tests  with  negative  grounded, 
which  is  the  reverse  of  the  polarity  used  for  the  impulse 
tests,  the  results  were  as  follows: 

.\verage  60  cycle,  114  kv.  by  crest  voltmeter. 

.•\verage  direct  current,  cap  positive,  126  kv. 

Average  direct  current,  cap  negative,  insulator  inverted,  176  kv. 

Single  test,  cap  negative,  insulator  upright,  193  kv. 

These  values  check  the  extended  curves  in  Fig.  5. 

Rain  Tests. — The  rain  tests  are  similar  to  the  dry 
tests  both  with  regard  to  polarity  and  relation  to  the 
60-cycle  arc-over.  For  slow  waves  the  wet  tests  are 
approximately  86  per  cent  of  the  dry  tests  for  cap  neg¬ 
ative  and  92  per  cent  with  cap  positive.  These  diflFer- 
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ut  photographs  of  insulators  were  taken  under  arcing  con¬ 
ditions.  One  is  shown  in  which  the  arcs  take  a  wide  vari¬ 
ety  of  paths.  Some  follow  closely  around  the  surface  or 
diagonally  across  it,  taking  a  much  longer  path  than  others 
which  strike  across  through  the  air.  This  seems  to  indi¬ 
cate  some  surface  condition  which  often  influences  the  arc. 

When  using  very  steep  wave  fronts,  the  eye  could 
often  detect  a  number  of  streamers  starting  from  the 
cathode  with  only  one  or  two  apparent  arc  paths.  These 
were  not  noticed  on  slower  wave  fronts. 

After  an  insulator  had  been  subjected  to  a  number  of 
arcs  its  surface  usually  showed  irregular,  iridescent 
marks,  and  after  considerable  arcing  often  showed 
streaks  with  a  burned  or  etched  eflfect.  These  were 
frequently  as  much  as  a  quarter  of  an  inch  wide  and 
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polarity  effect  on  the  slow  waves.  Taking  the  60-cycle 
arc -over  as  1.0,  the  impulse  spark-over  with  the  cap 
positive  is  1.08  and  with  the  cap  negative  1.5.  This 
difference  becomes  less  at  the  steeper  wave  fronts  and 
disappears  at  about  0.2  microsecond. 

Suspension-type  insulators  showed  no  appreciable 
|)olarity  effect,  although  the  number  of  points  taken  was 
too  small  to  determine  definitely  the  absence  of  any  such 
effect. 

Alternating-Current  and  Direct-Current  Arc-Over 
Tests. — To  obtain  comparative  data  on  alternating- 
current  and  direct-current  arc-over,  five  15-kv.  insulators 
were  first  checked  on  60-cycle  alternating  current  and 


ences  decrease  for  steeper  waves.  No  rain  tests  were 
made  on  suspension-type  insulators. 

Impulse  Ratio  Curves. — Curves  showing  the  variation 
in  impulse  ratio  with  changing  wave  fronts  are  given. 
They  show  the  importance  of  not  only  defining  the  wave 
front  but  also  the  polarity  of  the  impulse,  which  with 
certain  types  of  insulators  become  of  importance. 

Special  60-Cycle  Tests. — During  this  investigation  it 
was  suggested  that  the  60-cycle  arc -over  may  not  take 
place  on  the  first  quarter  cycle  after  reaching  spark 
{X)tential.  Thus  it  was  assumed  that  the  voltage  required 
to  arc  on  the  first  quarter  cycle  might  be  higher  than  for 
the  succeeding  one,  and  so  on.  To  check  this,  60-cycle 
arc-over  tests  were  made  by 
switching  the  60-cycle  voltage  on 
the  transformer  at  the  zero  volt¬ 
age  of  the  wave  and  the  arc-over 
voltage  as  well  as  the  number  of 
cycles  obtained.  The  conclusion 
seems  to  be  that  there  is  no  ap¬ 
preciable  difference  in  voltage 
whether  the  insulation  arcs  at  the 
first  quarter  cycle  or  on  succeed¬ 
ing  cycles.  Arc-over  occurred 
with  the  cap  positive  in  every  case. 
Arcing  Conditions. — A  number 


iStrm  <?  ms./m. 
JfivMtr  rter&io 
2*0--l 


followed  the  shortest  arcing  distance  over  the  insulator ; 
that  is,  they  did  not  leave  evidence  far  up  under  a 
petticoat.  At  other  times  they  started  as  definite  streaks 
at  the  electrode,  but  frayed  out  into  small  vanishing 
streamers.  These  seemed  to  be  formed  most  quickly  by 
very  fa.st  impulses,  but  ix)ssibly  this  was  because  the 
current  of  such  discharges  was  also  high.  These  marks 
were  seldom,  if  ever,  formed  during  rain  tests. 

Tests  were  made  to  determine  whether  the  insulator 
arc -over  was  lowered  or  affected  by  these  markings. 
On  60-cycle  tests  a  small  decrease  in  voltage  was 
observed  compared  with  the  average,  but  wheii  the  same 
insulators  were  subjected  to  impulse  voltages,  the  sparks 
seemed  to  show  no  preference  for  these  marks  as  paths. 
Thus  the  insulating  qualities  of  the  insulator  did  not 
seem  to  be  impaired. 

Conclusions 

Some  of  the  conclusions  which  seem  evident  or  are 
indicated  follow : 

First — The  voltage  required  for  spark-over  increases 
with  increasing  steepness  of  wave  front  for  all  insulators. 
For  wave  fronts  longer  than  10  microseconds  the  in¬ 
crease  in  voltage  required  is  small,  about  35  per  cent  as 
an  average.  For  very  steep  wave  fronts  the  spark- 
over  voltage  may  rise  to  two  or  three  times  lowest  value. 

Second — The  time  lag  varies  with  different  types  of 
insulators,  and  also  with  the  polarity  of  the  impulse  on 
similar  types.  This  variation  is  probably  influenced  by 
such  factors  as  shape  of  the  electrodes,  their  position 
relative  to  the  earth  or  grounded  structures  near  enough 
to  affect  the  electrostatic  field,  and  shape  as  well  as  sur¬ 
face  conditions  of  the  porcelain  or  insulating  material. 

Third — There  is  a  much  greater  polarity  effect  with 
some  types  of  insulators  than  with  others.  This  could, 
perhaps,  be  greatly  reduced,  if  not  eliminated,  by  a  proper 
design  of  electrode. 

Fourth — The  time  lag  for  a  given  insulator  under  all 
conditions  seems  to  approach  the  same  value  for  very 
steep  wave  fronts.  Thus  it  apjjears  that  with  steep  wave 
fronts  the  arc -over  phenomenon  approaches  a  point  where 
it  is  controlled  by  only  one  factor  or  perhaps  a  set  of 
factors  which  are  the  same  for  all  insulators. 

It  should  be  pointed  out  that  in  these  tests  the  results 
for  periods  less  than  0.3  to  0.4  microsecond  are  not 
very  reliable,  on  account  of  the  magnitude  of  oscillations 
superimposed  upon  the  impulse  wave.  These  are  appar¬ 
ent  even  at  about  one  microsecond. 

The  authors  realize  that  these  tests  are  only  a  start  on 
a  big  problem.  Nevertheless,  it  seems  to  be  a  problem 


worthy  of  considerably  more  work,  and  should  be  both 
brpad  enough  and  interesting  enough  to  attract  the 
attention  of  research  men  who  have  the  time  and  facil¬ 
ities  to  make  such  investigations.  Needless  to  say,' these 
tests  cover  only  a  small  portion  of  what  could  be  done 
on  line  insulators.  Beyond  this,  and  just  as  important, 
lie  the  various  fields  of  terminal  bushings,  various  in¬ 
sulating  materials  and  solid,  liquid  and  built-up  insulation 
used  in  apparatus. 


Better  Street  Lighting  Circuits 

By  W.  McKechnie 

W estinghouse  Electric  &  Manufacturing  Company 

TWO  of  the  major  requirements  in  street  lighting  are 
to  distribute  electrical  energy  efficiently  to  me  points 
of  utilization  and  to  convert  electrical  energy  into  light 
by  the  most  efficient  means.  Therefore,  the  old  custom 
of  using  6.6  amp.  circuits  is  not  as  desirable  as  a  20-amp. 
series  circuit,  because  the  evolution  of  street  lighting  has 
brought  about  the  general  adoption  of  the  incandescent 
lamp  instead  of  the  once  popular  arc  lamp.  The  6.6-amp. 
series  circuits  grew  out  of  practices  established  when  a 
high  voltage  was  necessary  for  operation. 

From  the  standpoint  of  economy  when  converting  elec¬ 
trical  energy  into  light  the  best  results  can  be  obtained  at 
20  amp.,  for  in  lamp  sizes  from  6,000  lumens  upward, 
20-amp.  Mazda  lamps  for  series  street-lighting  service 
are  more  efficient  than  lamps  of  lower  current  rating,  and 
because  of  their  more  compact  filaments  they  also  are 
better  suited  for  directional  control  of  their  output. 
Lamp  manufacturers  can  furnish  20-amp.,  4,000-lumen 
Mazda  street  series  lamps,  and  there  are  no  conditions 
of  ornamental  street  lighting  which  justify  the  use  of  a 
lamp  smaller  than  4,000  lumens. 

Briefly,  20-amp.  seiies  circuits  have  the  following  im¬ 
portant  advantages  over  6.6-ainp.  series  circuits: 

1.  The  conductor  is  economically  loaded  to  approximately  its 
capacity. 

2.  The  use  of  auto-transformers  and  safety  coils  is  unnecessary. 

3.  The  circuit  voltage  is  reduced  to  approximately  one-third 
that  of  a  6.6-amp.  series  circuit  for  a  given  load. 

4.  The  cost  of  underground  cables  is  substantially  reduced. 

5.  The  number  of  lamps  per  circuit  for  a  given  voltage  may  be 
increased  threefold. 

6.  The  installation  and  maintenance  operations  are  simplified. 

7.  Losses  due  to  the  use  of  individual  transformers  for  each 
lamp  are  eliminated. 

8.  Less  likelihood  of  inductive  and  radio  interference. 

9.  It  can  be  looped  over  extensive  territory,  thus  avoiding  long 
and  idle  returns. 


Comparative  Costs  for  6.6  and  20- Amp.  Street  Lighting 


Cost  comparison  between  a  50-kw.  circuit  with  87  10,000-lumen 
lamps  spaced  about  115  ft.  apart  requiring  10,000  ft.  of  cable 
operated  at  20  amp.  and  the  same  circuit  operated  at  6.6  amp. 

Only  those  items  are  included  In  which  there  is  an  appreciable 
difference  in  first  cost  or  cost  of  operation  between  the  two  sys¬ 
tems.  The  depreciation  figures  are  based  on  a  life  of  twelve  years. 


6.6-Amp.  Secondary 

Cable — 10,000  feet,  7,500  volt.  Jute  covered  at  $210  net  per 
1,000  ft.,  6  per  cent  interest  and  depreciation. 

Annual  charges . 

Cable  L<osses — 27  watts  per  1,000  ft.  =  270  watts  X  4,000 

hours  per  year,  at  3  cents  per  kilowatt-hour . 

Liosses  In  Safety  Colls — 40  watts  each  X  4,000  hours  per 

year  at  3  cents  per  kilowatt-hour . 

Labor — Additional  labor  to  install  safety  coils  at  $1  each, 

6  per  cent  interest  and  sinking  fund  charges . 

Safety  Colls  (87) — 6.6  to  20  amp.,  10,000  lumens  at  $20 
net  each,  6  per  cent  Interest  and  depreciation. 

Annual  charges  .  207.50 

$918.50 


The  replacement  fund  accrues  according  to  the  law  which  ex¬ 
presses  the  accumulation  of  a  principal  at  6  per  cent  compound 
interest. 

The  comparison  below  shows  a  substantial  saving  in  favor  of 
20-amp.  straight  series  systems  supplied  directly  from  a  constant- 
current  regulator  having  a  20-amp.  secondary  rating. 


20 -Amp.  Secondary 


- iu.uuo  ii.,  vuii,  juie  oovereu  ai  ^8U  per  l.UUU 

ft.,  6  per  cent  interest  and  depreciation. 

Annual  charges .  $95.50 

Cable  Losses — 250  watts  per  1,000  ft.  =  2,500  watts  X 

4,000  hours  per  year,  at  3  cents  per  kilowatt-hour .  300.00 


Difference  in  annual  charges  in  favor  of  20-amp.  sec¬ 
ondary  system  .  $523.00 

Difference  per  kilowatt  installed  capacity  .  10.46 


$250.50 

32.50 

417.60 

10.40 
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It  has  been  found  that  the  most  permissible  uses  of 
20-amp.  series  circuits  are : 

1.  With  lead-incased  cable  having,  instead  of  steel  tapes,  a  thick 
outer  covering  of  ply  jute  saturated  with  asphaltum  compound. 

2.  With  lead-incased  cable  placed  in  fiber  or  other  non¬ 
magnetic  ducts. 

3.  For  all  overhead  street  series  circuits. 

There  are  some  objections  to  the  use  of  20-amp.  series 
circuits  with  steel-taped  cable  because  excessive  losses 
occur,  but  in  most  cases  this  fault  is  overcome  by  the 
other  advantages  of  steel-taped  cable. 

It  has  been  the  general  practice  in  installing  street¬ 
lighting  systems  to  use  regulators  of  large  capacity  and 
long,  rambling  series  circuits.  This  is  an  unsatisfactory 
practice  and  it  presents  the  following  objections : 


Underground  Circuits 

1.  High  voltages  requiring  expensive  cables  and  very  careful 
workmanship. 

Overhead  Circuits 

1.  High  voltages  requiring  careful  tree  trimming  and  super¬ 
vision. 

2.  Objectionable  possibilities  for  inductive  and  radio  inter¬ 
ference. 

Common  to  Both 

1.  Unnecessary  public  liability  hazards. 

2.  Difficulties  in  locating  faults. 

3.  Excessive  outages  and  corresponding  penalties. 

4.  Complicated  circuits. 

5.  Difficulties  in  maintaining  office  records,  circuit  blueprints, 
etc. 


The  difficulties  of  this  practice  can  be  overcome  readily 
by  the  use  of  20-amp.  series  circuits  operated  from  regu¬ 
lators  of  moderate  capacity.  Long,  rambling  circuits 
should  be  discouraged,  for  there  is  now  ample  variety 
and  reliability  in  control  equipment. 


Cumulative  Effort  Brings  in 
Lighting  Business 

Between  June  is,  1923,  and  Dec.  31,  1927,  the 
new  business  obtained  by  the  lighting  service  divi¬ 
sion  of  the  commercial  and  industrial  department  of 
Charles  H.  Tenney  &  Company,  Boston,  covered  639 
installations  and  added  2,961,745  kw.-hr.  to  the  annual 
energy  consumed  on  the  systems  of  nine  central-station 
companies  still  under  this  management.  Estimating  the 
annual  revenue  this  increased  business  represents  at  a 
rate  of  6.5  cents  per  kilowatt-hour,  it  appears  that 
$195,475  additional  yearly  earnings  are  being  derived 


Pig.  1 — Sustained  sales  efforts  yield  increasing  business 


mended  in  relation  to  that  installed 


from  the  activities  of  this  division  in  co-operation  with 
the  lighting  sales  forces  of  the  territorial  properties. 
The  above  installed  business  represents  64  per  cent  of 
the  total  jobs  recommended  by  the  division  for  modern 
lighting,  53.2  per  cent  of  the  total  energy  consumption 
recommended  in  the  gross  total  of  998  jobs  figured  and 
60.6  per  cent  of  the  revenue  which  would  have  been 
derived  had  the  998  jobs  all  been  carried  through  before 
the  end  of  1927. 

The  growth  of  both  recommended  and  installed  light¬ 
ing  business  (commercial  and  industrial)  is  shown  in 
the  accompanying  illustration.  In  this  chart  the  data 
include  the  business  built  up  on  two  properties  under 
Tenney  management  until  1927  or  thereabouts,  and  thus 
include  larger  totals  than  those  first  quoted.  From  the 
curves  it  appears  that  about  two  years  of  intensive  field 
work  in  the  soliciting  of  commercial  and  industrial  light¬ 
ing  business  were  required  fully  to  launch  the  develop¬ 
ment  of  this  class  of  service,  after  which  increases  in 
both  recommended  and  installed  business  proceeded  with 
great  rapidity.  Along  with  this  improvement  has  also 
gone  an  increase  in  efficiency  of  the  man-power  of  the 
lighting  division  and  its  co-operating  local  company  men. 
The  number  of  kilowatt-hours  per  man-day  investigated 
and  recommended  to  prospective  customers  rose  from 
1,234  in  the  year  1923-24  to  1,786  in  1927.  W.  S. 
Wallace  is  illuminating  engineer  and  V,  M.  F.  Tallman 
manager  of  the  department  of  the  Tenney  organization 
which  handles  this  class  of  sales  development. 


Kilowatt-  Kilowatt-Hour 
Year  Man-Days  Hours  per  Man-Day 


192J-24 .  484  597,300  234.09 

1925  .  917  1,095,900  195.09 

1926  .  1,705  2,764,640  621.48 

1927  .  1,685  3,009,252  785.90 
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Complaint-Handling  Costs 

Analyses  of  service  and  interference  reports  offer  basis  for  expense 
allocations.  Justified  and  unjustified  complaints  compared. 

Anticipated  time  interval  for  correction  established 

By  George  I.  Mackenzie 


There  are  two  distinct  and  separate  types  of  com¬ 
plaint  to  be  considered  in  electric  light  and  power 
company  work,  namely  (A)  voltage  complaints  and 
(B)  radio  interference  complaints.  These  two  classes 
may  again  be  subdivided  as  follows;  Class  (A)  into  (1) 
high-voltage  complaints,  (2)  low-voltage  complaints,  and 
(3)  fluctuating  voltage  complaints,  and  class  (B)  into 
( 1 )  radio  interference  caused  by  defective  equipment  on 
the  power  lines,  and  (2)  defective  equipment  in  the 
customers’  radio  receiver,  or  the  auxiliary  apparatus. 

Each  one  of  these  five  types  of  complaint  requires  a 
different  line  of  attack  and  a  partially  different  procedure 
throughout.  There  is  also  sufficient  difference  in  the  cost 
of  handling  each  type  to  warrant  the  classification,  and 
for  this  reason  each  type  should  be  considered  separately. 

It  has  been  found  from  actual  records  that  the  com¬ 
plaints  listed  under  Class  A  may  be  classified  according 
to  the  percentage  received  as  follows : 

1.  High-voltage  complaints,  25  per  cent. 

2.  Low-voltage  complaints,  42  per  cent. 

3.  Fluctuating  voltage  complaints,  33  per  cent. 

Class  B  complaints  also  admit  of  a  percentage  classifi¬ 
cation,  but  this  classification  cannot  be  based  on  the 
complainant’s  report.  In  every  case  the  complainant  at¬ 
tributes  the  fault  to  the  operating  company,  else  why 
should  the  ap})eal  be  made  to  it.  An  analysis  of  these 
complaints,  however,  reveals  an  interesting  condition, 
summarized  as  follows:  (1)  In  17  per  cent  of  the  com¬ 
plaints  the  source  of  trouble  was  either  in  the  radio  re¬ 
ceiver  itself  or  in  some  accessory  part;  (2)  in  5  per  cent 
of  the  complaints  the  trouble  was  due  to  unsatisfactory 
voltage;  (3)  in  11  per  cent  of  the  complaints  the  trouble 
was  due  to  radio  interference  caused  by  defective  equip¬ 
ment  on  the  operating  companies’  lines;  (4)  in  32  per 
cent  of  the  complaints  the  trouble  was  only  temporary  or 
of  a  transient  nature;  (5)  in  35  per  cent  of  the  com¬ 
plaints  no  trouble  would  be  found,  and  an  interview  with 
the  complainant  would  reveal  the  fact  that  the  protest 
was  entirely  unjustified. 

.\s  a  general  rule  radio  interference  complaints  can,  be 
handled  and  adjusted  with  greater  dispatch,  less  effort 
and  at  a  lower  cost  than  voltage  complaints. 

Cost  Analyses 

The  cost  of  handling  and  adjusting  any  one  complaint 
of  any  type  may  be  divided  into  two  sections,  and  each 
section  subdivided  into  four  parts : 

Section  (1) 

(a)  Cost  of  supervision. 

(b)  Cost  of  recording  and  filing  data. 

(c)  Cost  of  initial  investigation. 

(d)  Cost  of  all  necessary  tests. 

Section  (2) 

(a)  Cost  of  engineering. 

(b)  Cost  of  preparation  of  plans,  drawings,  etc. 

(c)  Cost  of  material  to  be  used, 

(d)  Cost  of  labor,  insurance,  trucking  and  contingencies. 


Many  of  the  cost  items  as  given  are  self-explanatory, 
so  just  a  brief  explanation  of  each  will  be  given.  The 
cost  of  supervision  involves  the  time  spent  by  the  ex¬ 
ecutives  of  both  the  commercial  and  engineering  depart¬ 
ments.  The  general  facts  and  figures  pertaining  to  each 
complaint  must  necessarily  pass  through  their  hands,  and 
while  they  are  not  required  to  check  all  details,  still  they 
require  a  working  knowledge  of  each  particular  job  in 
order  to  authorize  the  execution  of  any  necessary  work. 

The  cost  of  recording  and  filing  all  pertinent  data 
involves  the  time  spent  by  file  clerks,  stenographers  and 
general  office  assistants. 

The  cost  of  the  initial  investigation  involves  the  time 
spent  by  an  electrical  engineer  in  looking  over  the  field 
conditions  and  interviewing  the  complainant  relative  to 
the  trouble.  Transportation  charges  is  an  additional  item 
that  should  be  included  in  the  investigation  cost. 

Fixed  and  Variable  Costs  Established 

The  cost  of  making  tests  varies  to  some  extent,  depend¬ 
ing  upon  what  tests  are  necessary.  In  general,  there  are 
two  classes  of  tests  to  be  considered :  ( 1 )  Instantaneous 

and  graphic  voltmeter  tests  on  a  voltage  complaint,  and 
(2)  tests  to  locate  the  source  of  radio  interference  on 
radio  complaints.  Voltage  tests  necessitate  the  installa¬ 
tion,  maintenance  and  removal  of  recording  instruments, 
w'hile  radio  interference  tests  involve  the  services  of  a 
radio  engineer  and  the  cost  of  maintaining  and  operating 
a  super-selective  portable  radio  receiver.  The  cost  of  the 
four  items  under  Section  1  may  be  considered  as  constant 
for  practically  every  complaint  and  for  every  type  of 
complaint,  whether  it  be  high  voltage,  low  voltage,  fluctu¬ 
ating  voltage  or  radio  interference. 

The  cost  items  considered  under  Section  2  are  what 
might  be  termed  as  variables.  Each  complaint  that  is 
found  to  be  justified  will  in  all  probability  require  a  cer¬ 
tain  amount  of  field  work  and  system  changes.  The 
nature  and  cost  of  such  changes  will  vary  in  practically 
every  case,  and  it  is  only  by  taking  the  average  over  a 
representative  period  of  time  that  any  reliable  cost  esti¬ 
mate  can  be  prepared. 

The  cost  of  engineering  involves  the  time  spent  by  an 
electrical  engineer  and  his  assistants  in  analyzing  the  con¬ 
ditions  and  devising  methods  and  means  whereby  the 
existing  trouble  may  be  eliminated.  This  work  may 
necessitate  voltage  surveys,  removing,  replacing,  rerout¬ 
ing  primary  or  secondary  lines,  adding  additional  trans¬ 
former  capacity,  etc.  All  of  the  feasible  solutions  should 
be  considered  and  the  most  economically  sound  changes 
adopted  and  executed. 

The  cost  of  preparation  of  plans,  drawings,  etc.,  in¬ 
volves  the  time  spent  and  material  consumed  by  draughts¬ 
men,  blue  printers  and  checkers. 

The  cost  of  material  to  be  used  is  the  most  variable  cost 
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item  in  the  list  and  depends  entirely  upon  the  nature  of  the 
work  to  be  done.  Any  unit  of  transmission  or  distribu¬ 
tion,  underground  or  overhead  material  may  be  required. 
Since  this  material  is  very  expensive  a  few  extra  dollars 
si)ent  in  engineering  studies  at  first  may  result  in  the 
saving  of  a  few  hundred  dollars  on  the  cost  of  material. 

The  last  item  in  Section  2  takes  into  account  another 
highly  variable  cost.  The  cost  of  labor  depends  entirely 
on  the  magnitude  and  difficulties  of  the  job.  The  cost  of 
insurance  depends  upon  the  amount  of  money  spent  in 
the  undertaking,  and  the  cost  of  trucking  depends  upon 
the  amount  of  material  to  be  transported.  Contingencies, 
as  the  name  suggests,  involves  the  unforeseen  and  unex¬ 
pected  costs  that  are  ever  present  in  an  undertaking  of 
any  appreciable  magnitude. 

Cost  Allocations 

In  order  to  estimate  accurately  the  total  costs  as  they 
apply  to  each  type  of  complaint  it  is  necessary  to  know 
approximately  the  amount  of  time  spent  by  the  various 
individuals  and  departments  that  figure  in  the  problem. 
The  following  figures  are  the  result  of  an  accurate  record 
of  the  time  spent  on  100  complaints  of  a  mixed  variety. 
The  average  time  spent  per  complaint  as  calculated  on  a 
percentage  basis  was : 

1.  Supervision,  2.35  per  cent. 

2.  Recording  and  filing  data,  1.75  per  cent. 

3.  Initial  investigation,  2.65  per  cent. 

4.  All  necessary  tests,  13.80  per  cent. 

5.  Engineering,  11.95  per  cent. 

6.  Preparation  of  plans,  drawings,  etc.,  20.50  per  cent. 

7.  Construction  (aerial  and  underground),  47  per  cent. 

Since  the  constant  costs  depend  primarily  upon  the 
amount  of  time  expended  it  is  necessary  to  make  another 
classification  of  the  complaints.  Such  a  classification 
divides  both  voltage  and  radio  complaints  into  (a)  justi¬ 
fied  complaints  and  (b)  unjustified  complaints.  It  has 
l)een  found  that  the  average  time  required  to  close  out  a 
justified  voltage  complaint  is  approximately  40  days  and 
the  average  time  required  to  close  out  an  unjustified  com¬ 
plaint  is  nineteen  days.  All  of  the  constant  costs  enter 
into  unjustified  complaints  just  as  fully  as  if  trouble 
really  existed.  In  radio  complaints  there  is  a  smaller 
variation  in  the  time  required  to  close  out  justified  and 
unjustified  complaints,  because  in  the  majority  of  cases 
any  defect  is  easily  and  quickly  remedied,  and  the  greater 
percentage  of  time  is  spent  by  the  investigators  proving 
whether  or  not  any  defect  exists.  (Defect  as  used  here 
means  a  fault  which  could  be  attributed  to  the  operating 
company.)  The  comparative  times  required  to  close  out 
radio  complaints  are  therefore,  on  an  average,  twenty 
days  per  justified  complaint  and  seventeen  days  per  un¬ 
justified  complaint. 

Voltage  Complaints 

In  a  justified  voltage  complaint  the  constant  costs  may 
be  estimated  as  follows : 

1.  Cost  of  supervision  =  2.3  per  cent  of  40  days  X  $10  =  $9.20 
VVhere  40  days  represents  the  total  time  spent  in  closing  out  the 

complaint. 

Where  $10  per  day  is  the  average  rate  of  the  supervisor’s  pay. 

2.  Cost  of  recording  and  filing  data 

=  1.75  per  cent  of  40  days  X  $4  =  $2.80 

3.  Cost  of  initial  investigation 

=  2.65  per  cent  of  40  days  X  $7  =  $7.42 

4.  Cost  of  all  necessary  tests 

=  13.80  per  cent  of  40  days  X  $5  =  $27.60 

5.  Cost  of  engineering 

=  11.95  per  cent  X  40  days  X  $10  =  $47.80 

6.  Cost  of  preparation  of  plans 

=  20.50  per  cent  X  40  days  x  $5  =  $41 


7.  Cost  of  construction  varies  with  every  job  and  the  figure  given 
here  is  the  average  cost  as  determined  from  100  actual  condi¬ 
tions.  This  average  cost  includes  material,  labor,  insurance, 
trucking  and  contingencies  and  is  estimated  to  be  $200  per 
complaint. 

Summing  up  the  costs,  the  total  obtained  shows  that  on 
an  average  $335  is  spent  in  handling  and  satisfactorily 
adjusting  one  justified  fluctuating  voltage  complaint. 

It  has  been  found  through  careful  observation  over  a 
period  of  years  that  fluctuating  voltage  complaints  are  the 
most  expensive  to  carry.  Low'  voltage  complaints  can  be 
closed  at  approximately  80  per  cent  of  the  above  cost,  or 
$268.  High  voltage  complaints  are  the  cheapest  to  han¬ 
dle,  and  they  can  be  dispensed  with  at  a  cost  of  50  per 
cent  of  $335,  or  $167.  The  reason  for  this  percentage 
difference  in  costs  may  not  be  apparent,  but  the  field 
conditions  are  largely  responsible  for  the  differentiation. 
When  a  condition  of  fluctuating  voltage  on  the  lines  is. 
found  the  actual  field  conditions  are  in  most  cases  more 
serious  than  when  low  or  high  voltage  exists. 

In  unjustified  complaints  the  constant  costs  are  almost 
identical  in  magnitude  with  the  constant  costs  of  a  jus¬ 
tified  complaint.  Due  to  the  fact  that  fewer  days  are 
required  to  close  out  the  unjustified  complaint,  the  cost 
of  supervision  is  less  and  the  cost  of  recording  and  filing 
data  is  less,  but  in  any  event  there  are  many  good  dollars 
spent  for  no  good  reason.  The  variable  costs  never  enter 
the  problem  in  unjustified  complaints  because  the  job  is 
completed  when  all  the  necessary  tests  have  been  made. 

It  is,  however,  a  fairly  conservative  estimate  to  say 
that  it  costs  between  $40  and  $50  to  dispense  with  an 
unjustified  complaint,  and  this  expenditure  is  a  dead  loss, 
to  the  company  unless  the  representatives  of  the  com¬ 
pany  have  made  a  friend  and  a  booster  out  of  the  com¬ 
plainant.  The  monetary  value  of  a  customer’s  good  will 
is  very  difficult  to  estimate,  and  it  varies  with  the  char¬ 
acter  and  idiosyncrasies  of  the  customer.  In  many  cases 
a  company  would  feel  that  $50  expended  in  changing  or 
converting  a  complainant  into  a  booster  was  a  real  money¬ 
making  investment. 

Radio  Interference  Complaints 

The  second  estimate  to  be  given  is  on  the  cost  of  han¬ 
dling  and  satisfactorily  adjusting  a  justified  radio  inter¬ 
ference  complaint.  As  has  already  been  stated  in  this 
article  the  time  required  to  close  out  a  justified  radio 
interference  complaint  is  approximately  twenty  days. 
The  percentage  of  time  spent  by  the  various  departments,, 
however,  is  not  the  same  as  that  given  for  voltage  com¬ 
plaints.  Accurate  records  show  that  the  percentage  of 
the  total  time  expended  is  as  follows : 

1.  Supervision,  2.75  per  cent. 

2.  Recording  and  filing  data,  2.10  per  cent. 

3.  Initial  investigation,  5.25  per  cent 

4.  All  necessary  tests,  77.20  per  cent. 

5.  Engineering,  5.30  per  cent. 

6.  Plans,  drawings  and  construction,  7.40  per  cent. . 

The  application  of  costs  is  similar  to  that  employed  on 
voltage  complaints,  namely,  factors  1,  2,  3  and  4  repre¬ 
senting  constant  costs  and  factors  5  and  6  representing 
variable  costs.  Capitalizing  on  this  method  of  estimating 
the  costs  obtained  are  as  follows : 

1.  Cost  of  supervision. 

=  2.75  per  cent  X  20  days  X  $10  per  day  =  $5.50 

2.  Cost  of  recording  and  filing  ^ta 

=  2.10  per  cent  X  20  days  x  $4  =  $1.68. 

3.  Cost  of  initial  investigation  =  5.25  per  cent  X  20  days  X  $7 

=  $7.35 

4.  Cost  of  all  n^essary  tests  =  77.2  per  cent  X  20  days  X  $8 

=  $123.52 
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faction  in  removing  the  fault.  The  representatives  then 
can  go  to  the  complainant  and  with  a  feeling  of  pride 
explain  what  was  done  following  the  reported  trouble, 
and  at  this  time  the  company  representative  has  a  wonder¬ 
ful  opportunity  to  practice  a  little  diplomatic  salesman¬ 
ship.  If  the  complainant  can  be  impressed  with  the  fact 
that  the  operating  company  has  shown  him  every  reason¬ 
able  consideration  and  has  performed  its  duty  in  a  busi¬ 
ness-like,  efficient  and  friendly  manner,  then  the  situation 
is  ripe  for  the  inauguration  of  some  good-will  propaganda. 
In  other  words,  the  duty  of  the  company  representative 
is  to  convert  the  attitude  of  the  customer  from  the  spirit 
of  a  complainant  to  that  of  a  booster. 

The  value  of  a  representative  who  can  accomplish  this 
great  conversion  cannot  be  estimated  by  economic  studies, 
but  successful  organizations  are  quite  frank  in  saying 
that  the  foundation  of  their  business  lies  in  their  ability 
to  make  a  friend  of  every  customer. 


5.  Cost  of  engineering  =  5.30  per  cent  X  20  days  X  $10 

=  $10.60 

6.  Cost  of  plans  and  construction 

=  7.40  per  cent  X  20  days  X  $5  -f-  $25 
=  $7.40  -h  $25 
=  $32.40 

Where  $7.40  represents  the  cost  of  the  preparation  of 
plans,  drawings  and  construction  labor,  where  $25  repre¬ 
sents  the  cost  of  material,  trucking,  etc. 

The  sum  total  of  these  several  costs  shows  that  on  an 
average  $181  is  spent  in  locating  and  removing  one  source 
of  radio  interference.  If  the  complaint  is  unjustified, 
then  the  costs  would  be  lessened  by  an  amount  equal  to 
the  sum  of  the  factors  5  and  6,  plus  a  slight  reduction  in 
the  constant  costs  due  to  the  lesser  number  of  days  in¬ 
volved.  In  other  words,  the  cost  of  handling  one  un¬ 
justified  radio  interference  complaint  is  approximately  70 
per  cent  of  $181,  or  $127. 

By  tabulating  the  estimated  costs  a  rather  surprising 
picture  of  the  money  involved  in  this  phase  of  the  business 
is  revealed. 


Plant  Employees  Prove  Successful 
Salesmen 

CO-OPERATING  with  the  commercial  department 
of  the  Southern  California  Edison  Company  in  its 
policy  of  selling  appliances  through  its  own  organization, 
employees  of  the  Long  Beach  steam  plant  sold  406  appli¬ 
ances  having  a  value  of  appro .ximately  $5,240  from  Feb. 


COST  OF  H.\NDLING  COMPLAINTS 


-Cost  in  Dollars- 


Unjustified 
40.00-50.00 
40. 00-50.00 
40. 00-50.00 
127.00 


Justified 

335.00 

268.00 

167.00 

181.00 


Fluctuating  voltage 

Low  voltage . 

High  voltage . 

Ra^e  interference. . 


Assume  that  an  operating  company  has  250,000  cus¬ 
tomers  and  that  only  one-fourth  of  1  per  cent  of  this 
number  ever  report  any  deficiencies  in  service.  Such  a 
condition  would  appear  to  spell  complete  success  for  the 
company’s  management  and  service,  but  unfortunately 
there  still  remain  625  customers,  each  one  harboring  a 
grouch  and  honestly  believing  that  the  company  is  playing 
unfair.  Successfully  to  adjust  the  625  complaints  that 
these  customers  enter  each  year,  at  the  estimated  cost  per 
complaint,  it  may  readily  be  seen  that  many  thousands 
of  dollars  must  necessarily  be  spent. 

If  the  number  of  customers  and  the  magnitude  of  the 
load  are  increasing  each  year,  it  is  only  natural  to  assume 
that  the  number  of  complainants  will  increase  each  year. 
It  is  therefore  necessary  to  make  provision  for  the  addi¬ 
tional  labor,  material  and  money  required  successfully  to 
cope  with  the  situation,  and  in  the  compilation  of  the 
annual  budget  this  item  of  complaint  handling  should  be 
included. 

Complaints  Most  Numerous  in  Winter 

Another  feature  that  must  be  considered  in  the  com¬ 
plaint-handling  program  is  the  fact  that  75  per  cent  of  the 
complaints  are  received  during  the  winter  months.  This 
means  that  for  a  limited  time  each  winter  there  is  a  gen¬ 
eral  rush  of  work,  and  in  order  to  perform  this  work 
efficiently  -and  expeditiously  the  capacity  of  the  com¬ 
plaint-handling  department  should  be  increased  during 
this  time.  During  the  summer  customers  are  not  obliged 
to  use  artificial  light  to  any  extent,  and  the  radio  business 
also  slumps  during  this  time,  so  that  any  minor  irregulari¬ 
ties  in  summer  pass  either  unnoticed  or  unreported.  It  is 
therefore  quite  feasible  to  reduce  the  capacity  of 
the  complaint-handling  department  during  the  summer 
months. 

When  the  company  representatives  who  investigate  the 
customer’s  complaints  actually  find  deficiencies  in  the 
voltage  supply  or  radio  interference  caused  by  defective 
field  equipment,  then  there  is  a  certain  feeling  of  satis- 


Appliance  display  at  steam  plant  proves  important 
factor  in  sales  through  employees  * 


1  to  June  1  of  this  year.  As  a  result  of  the  success 
attending  these  efforts  the  superintendent  of  the  plant 
has  set  his  own  sales  quota  of  1,000  appliance  for  192<S. 

So  much  enthusiasm  has  been  shown  by  the  175  em¬ 
ployees  of  the  plant  that  the  show  case  with  appliance 
display  shown  in  the  accompanying  illustration  was 
placed  in  the  storeroom  where  the  men  can  inspect  appli¬ 
ances  and  make  selections.  Many  of  the  appliances  sold 
so  far  have  gone  into  the  homes  of  the  employees  them¬ 
selves,  but  the  commission  they  receive  on  sales  is  rapidly 
leading  them  to  make  a  special  effort  to  sell  their  friends. 
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What  the  Electric  Sign 

Business  Needs* 

An  analysis  of  the 
failure  of  past  sign 
selling  and  a  picture 
of  a  broader  market. 

An  advertising  psy¬ 
chology  needed. 

By 

Earl 

Whitehorne 

Commercial  Editor 
Electrical  World 


WHY  IS  it  that  signs 
lost  their  prestige  in 
the  industry  and 
that  signs  are  not  in  the  pub¬ 
lic  mind  as  in  the  early  days 
of  central  station  commer¬ 
cial  activity?  I  believe  the 
principal  cause  was  that  signs  were  peddled  by  “solici¬ 
tors.”  Many  power  companies  hired  men  to  peddle  signs, 
but  they  were  just  solicitors  who  asked  people  to  buy.  We 
talked  always  about  the  sign  and  the  prestige  of  the  sign 
waned.  Now  the  time  has  come  to  correct  this  wrong  ap¬ 
proach.  The  power  companies  must  begin  again  and  go 
forward  with  the  upbuilding  of  this  tremendous  load. 
But  to  do  so  they  must  start  studying  the  customer. 

Electrical  advertising  must  be  applied  to  the  business 
of  your  customers.  No  merchant  has  any  secret  yearning 
to  own  a  great  big  sign  just  to  become  possessed  of  a 
sign.  The  thing  that  should  be  in  our  minds  is  this; 
What  is  a  sign  worth  to  him?  And  we  know  that  a 
sign  is  worth  to  him  just  what  its  value  is  in  advertising. 

A  sign  salesman  must  know  more  than  signs.  The 
im})ortant  thing  is  the  fact  that  above  all  else  you  must 
make  yourselves  experts  in  local  merchandising.  You 
must  approach  merchants  with  the  idea  that  you  are 
going  to  solve  some  of  their  problems  for  them  and 
show  them  how  by  the  use  of  signs  you  can  influence 
trade  to  come  to  them,  not  simply  by  hanging  out  a 
sign,  but  by  so  applying  a  sign  and  so  developing  their 
use  of  the  sign  that  it  has  a  profitable  value  to  them. 

In  developing  a  sign  load  it  will  be  necessary  to  study 
location  values  in  a  community ;  find  out  where  trade 
flows  and  how'  trade  may  be  made  to  flow  in  some  other 
direction ;  study  competitive  conditions.  Take,  for  in¬ 
stance,  a  merchant  who  is  in  the  tensest  kind  of  com¬ 
petition  with  chain  stores  in  some  other  part  of  the  city. 
Perhaiis  you  can  go  to  that  merchant  and  discuss  with 
him  not  an  electric  sign,  but  his  competitive  condition, 
and  show  him  why  the  trade  is  flowing  to  these  chain 

*From  an  address  presented  before  the  N.E.L.A.  Electric  Ad¬ 
vertising  School. 


stores  and  how,  with  the  proper  use  of  electrical  adver¬ 
tising,  he  can  begin  to  draw  some  of  that  trade  into  his 
location  instead  of  theirs.  If  you  can  talk  to  him  on 
those  terms  he  will  be  interested,  and  if  you  can  show 
him  results  built  by  the  use  of  signs  you  have  rendered 
him  a  service  and  he  is  your  friend. 

Signs  as  Neighborhood  Assets 

.-Xs  our  cities  increase  in  size  the  imjiortance  of  the 
neighborhood  trading  center  grows.  Signs  may  be  used 
to  increase  the  competitive  strength  of  the  neighbor¬ 
hood  against  some  other  neighborhooil  that  may  be  a 
little  more  strongly  established.  There  are  possibilities 
of  creating  new  shopping  centers  and  by  the  use  of 
electric  signs  divert  trade  that  way. 

E'urther,  a  merchant  isn’t  limited  to  his  own  building 
front  in  the  matter  of  signs.  First,  he  should  have  a 
sign  for  his  store,  a  sign  that  would  express  his  per¬ 
sonality  in  some  way,  the  jiersonality  of  his  business, 
and  become  one  of  the  trade-marks  of  the  town.  Many 
great  commercial  successes  have  been  organized  around 
a  trademark. 

We  could  put  some  such  touch  of  trade-mark  per¬ 
sonality  into  this  sign  on  the  store  and  then  seek  out 
the  avenues  whereby  trade  approaches  that  community. 
Then  we  would  put  up  duplicates  of  that  sign  a  mile  out 
of  town  in  each  direction  and  have  them  working  as 
guide  signs  leading  people  to  the  store.  If  one  sign  paid 
and  two  signs  paid  and  more  guide  signs  paid,  who  is 
to  say  that  this  merchant  couldn’t  be  sold  ten  signs  if 
he  were  prosperous  and  his  business  began  to  grow 
and  began  to  dominate  the  trade  of  that  community  with 
an  influence  beyond  the  reach  of  the  front  of  his  store? 

Signs  should  express  ideas  and  not  just  names.  They 
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should  be  made  to  support  other  advertising.  The 
general  feeling  is  that  a  sign  should  say,  “Smith”  or 
“Cigars,”  or  “Eat.”  But  there  are  a  lot  of  other  ideas 
that  can  be  put  into  signs,  the  ideas  around  which  busi¬ 
ness  is  built.  There  is  no  reason  in  the  world  why  a 
sign  should  not  be  so  designed  that  it  is  a  part  of  a 
man’s  general  advertising  activity,  or  why  it  isn’t  just 
as  expressive  of  his  personality,  the  personality  of  his 
business,  as  any  of  his  other  advertising,  or  why  it 
isn’t  so  keyed  into  his  other  promotional  efforts  of  all 
kinds  that  his  sign  is  promoting  all  these  other  promo¬ 
tional  activities  and  the  other  activities  are  promoting 
his  sign  by  tieing  in  with  it  and  making  it  the  identifica¬ 
tion  emblem  for  that  man  and  for  his  business.  We 
need  initiative  and  imagination  in  selling  signs. 


ought  to  do.  Let’s  have  an  end  to  talking  about  signs 
in  terms  of  our  electrical  patter.  Let’s  get  our  minds 
off  ourselves.  Let’s  get  our  minds  into  the  problems  of 
our  customers.  Let’s  remember  that  the  way  to  build  a 
bigger  sign  load  is  to  apply  our  initiative  and  our  imagi¬ 
nation,  our  sales  ability  and  our  courage.  Let’s  go  out 
constructively  and  build  trade  and  build  industry  for  the 
men  of  the  communities  we  serve.  We  must  now  begin 
to  concentrate  on  our  opportunity  to  serve  the  merchants 
and  the  manufacturers  of  these  communities. 

Setting  Appliance  Earning  Power 
on  a  Decade  Basis 


W’e  have  been  forgetting  that  what  the  man  is  inter¬ 
ested  in  is  himself  and  not  the  sign,  and  that  if  we 
will  interest  ourselves  in  his  problem  and  quit  talking 
signs  to  him  but  talk  the  application  of  signs  to  the 
solution  of  some  of  his  marketing  problems,  which  we 
proceed  to  analyze  with  him  and  for  him,  it  will  make  a 
big  impression.  If  we  can’t  sell  signs  the  way  we  have 
l>een  peddling  them  around,  let’s  put  our  minds  into  it 
and  get  the  signs  sold  in  the  way  they  can  be  sold. 

We  have  something  to  offer  to  the  business  men  which 
they  cannot  get  anywhere  else.  We  offer  them  creators 
of  business  and  influence  and  power,  a  force  that  can 
turn  the  drift  of  trade. 

The  sign  offers  a  load  of  tremendous  importance  to 
the  power  company.  The  load  value  is  there,  and  the 
value  to  the  merchant  or  the  manufacturer  is  there.  And 
this  is  the  day  of  the  salesman.  This  is  the  day  when 
the  selling  man,  the  creator  of  markets,  is  coming  into 
his  opportunity.  It  is  also  a  day  in  which  we  are  coming 
into  a  new  intensity  of  competition  fast  developing  be¬ 
tween  different  industries.  Electrical  advertising  is  an 
instrument  that  can  be  thrown  into  this  new  competition 
and  made  available  not  only  to  merchants  but  to  manu¬ 
facturers  who  are  eager  to  identify 


For  the  past  two  years  Stone  &  Webster,  Inc., 
Boston,  has  been  recording  the  load-building  value  of 
electric  appliances  for  the  home  on  the  basis  of  the 
estimated  ten-year  energy  consumption  of  each  device 
sold  by  the  companies  under  this  management.  The 
average  use  of  energy  by  the  appliances  listed  on  the  typ¬ 
ical  monthly  report  form  .reproduced  herewith  was  ob¬ 
tained  after  an  extended  study  of  the  market  for  domestic 
electric  service  and  is  believed  to  be  conservative,  erring 
if  at  all  on  the  low  side.  D.  M.  DeBard,  who  is  in 
charge  of  sales  activities  in  this  organization,  states  that 
the  ten-year  basis  was  selected  because  it  was  deemed 
fair  to  assume  that  a  well-designed  household  electric 
appliance  would  be  serviceable  over  that  period.  This 
period  is  also  convenient  in  computing  the  energy  con¬ 
sumption  of  appliances  for  shorter  times,  a  change  of  a 
decimal  point  being  all  that  is  required  to  figure  the  one- 
year  energy  consumption.  Another  point  is  the  definite 
sense  of  contributing  to  load  building  enjoyed  by  the 
salesman  when  he  visualizes  the  total  energy  each  device 
which  he  sells  will  absorb  over  a  decade. 

These  forms  are  employed  by  each  operating  property 
in  making  a  monthly  report  to  the  Boston  office. 


their  products  and  reach  out  to  distant 
markets.  How  many  communities 
there  are  in  this  country  that  are 
proud  of  their  manufacturing  in¬ 
dustries  !  Some  great  internationally 
known  industry  is  perhaps  the  most 
conspicuous  element  of  a  commu- 
nitv.  It  is  the  thing  of  which  they 
are  proudest.  The  pride  of  that  com¬ 
munity  will  be  considerably  intensified 
if  that  industry  is  identified  to  the 
traveling  public  by  marking  these 
factories  with  electrical  advertising. 
You  can  help  the  manufacturer  to 
mark  his  product  and  reach  out  into 
other  markets  by  the  application  of 
electric  signs. 

Advertising  is  applied  to  an  in¬ 
definite  number  of  commercial  pur¬ 
poses,  and  there  is  hardly  a  commer¬ 
cial  purpose  that  in  some  way  can’t 
utilize  the  strength  of  electric  signs. 
Let’s  have  an  end  to  thinking  of  signs 
just  as  something  to  put  on  the  front 
of  a  merchant’s  store.  Let’s  have  an 
end  to  talking  signs  in  terms  of  what 
some  other  merchant  in  that  field  has 
done  and  what  this  fellow,  therefore, 


Energy  used  in  ten  years  is  basis  of  appliance  sales  report 


E^nergy  consuming  devices  with  their 
kiiowatt  demand  and  estimated  average 
ten-year  use  in  kilowatt-hour  are  as  fol¬ 
lows  :  Irons,  0.6,  500 ;  dishwashers,  0.3, 
500  ;  radio  battery  chargers  or  eliminators, 
0.15,  500;  room  heaters,  0.7,  300;  table 
stoves  or  grills,  0.7,  250 ;  toasters,  0.6, 
200 ;  percolators,  0.6,  200 ;  washing  ma¬ 
chines,  0.3,  200  ;  waffle  irons,  0.7,  200  ;  hot 
plates,  0.7,  200 ;  fans,  0.6,  200  ;  appliance 
motors,  0.1,  150 ;  immersion  heaters,  0.35, 
150;  vacuum  cleaners,  0.15,  100;  floor 
polishers,  0.30,  100  ;  kitchen  aid  outfits, 
0.30,  100 ;  heating  pads,  0.03,  80 ;  curling 


irons,  0.04,  60;  sewing  machine  motors, 
0.07,  50 ;  vibrators  or  violet  ray,  0.10,  30 ; 
miscellaneous  medium  size  appliances, 
over  0.30,  150 ;  miscellaneous  small  size 
appliances,  0.10  to  0.30,  60.  For  lighting; 
Red  Seal  homes,  0.4,  3,500 ;  old  houses 
wired,  0.3,  2,000 ;  portable  and  floor  lamps, 
0.1,  480;  kitchen  units,  0.1,  300.  For  larger 
units;  ranges,  3.0,  15,000;  water  heaters, 
3.0,  15,000 ;  electric  refrigerators,  0.35, 
6,O0O ;  electric  cookers,  0.7,  4,000 ;  Ironing 
machine  (3,000  hours  use),  3.0,  2,000: 
domestic  water  system,  0.3,  1,600 ;  ironing 
machine  (gas  heated),  0.3,  250. 
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Every  Sixth  Home — 
A  Stockholder 

Customer  ownership  reduced  California 
Edison  bonds  to  50  per  cent  of  total 
securities  in  the  hands  of  the  public. 

Ninety  per  cent  of  stockholders  are 
Californians.  Thirty-seven  per  cent  of 
new  stockholders  are  industrial  workers 


R.  H.  Ballard 


Result  of  an  Interview  with 

R.  H.  Ballard 

President  Southern  California  Edison  Company 


Eleven  years  have  passed  since  the  Southern 
California  Edison  Company  inaugurated  its  plan 
of  customer  ownership.  Within  this  relatively 
brief  period  the  number  of  stockholders  has  been  in¬ 
creased  from  2,000  to  118,000  and  the  par  value  of 
stock  sold  is  slightly  less  than  $150,000,000,  represented 
by  5,978,929  shares  of  $25  par. 

financial  observer  recently  condensed  the  attributes 
of  the  customer-ownership  plan  into  a  single  phrase 
when  he  called  it  a  “profit-producing  business  friend¬ 
ship.”  The  constantly  increasing  number  of  public 
utility  shareholders  is  silent  evidence  that  they  consider 
the  plan  to  their  financial  advantage,  while  the  cordial 
relations  existing  between  company  and  customer 
clearly  point  to  a  pleasant  business  friendship. 

When  the  Southern  California  Edison  Company 
inaugurated  the  plan  the  main  objective  was  to  raise 
locally  part  of  the  necessary  funds  for  new  construc¬ 
tion.  The  response  has  been  so  great  that  bonds  out¬ 
standing  are  now  but  50  per  cent  of  the  total  capitaliza¬ 
tion,  as  contrasted  with  nearly  70  per  cent  at  the  time 
the  customer-ownership  plan  was  started. 

To  encourage  employees  to  buy  through  savings  a 
financial  interest  in  the  company  giving  them  employ¬ 
ment  was  another  objective.  The  response  has  been 
equally  gratifying  in  this  respect,  since  4,280,  or  95  per 
cent  of  those  on  the  permanent  payroll,  are  now  partners. 
Their  aggregate  holdings  are  $12,106,775. 

Started  With  Common  Stock 

When  the  plan  was  started  we  sold  a  7  per  cent  com¬ 
mon  stock  at  $90  a  share  and  later  were  able  to  increase 
the  dividend  rate  to  8  per  cent.  As  money  became 
cheajier  we  turned  to  preferred  stocks,  and  we  are  now 
selling  a  5^  per  cent  stock  at  par.  Sales  continued  at 
an  accelerating  rate  with  increases  in  price,  showing  the 
public’s  acceptance  of  an  investment  obviously  sound 
and  conservative. 

To  obtain  a  wide  distribution  of  our  securities  among 
our  own  customers  was  a  third  step.  That  this  has 


been  achieved  is  shown  by  the  fact  that  90  per  cent  of 
all  stockholders  are  residents  of  California  and  that 
there  is  an  Edison  stockholder  in  every  sixth  home  in 
the  territory  served.  There  are  communities  where  almost 
every  permanent  resident  is  an  Edison  partner. 

Another  reason  for  the  plan  was  that  it  would  encour¬ 
age  thrift  among  the  laboring  classes.  That  this  has  been 
happily  realized  is  shown  by  the  following  broad  clas¬ 
sification  of  sales  during  the  first  five  months  of  1928 : 


Per  Cent 


Industrial  and  factory  workers .  37 

Business  people  and  investors .  31 

Office  workers .  18 

Agriculture  .  14 

Total  .  100 


Of  the  total  new  subscribers  obtained,  approximately 
40  per  cent  were  women,  a  ratio  that  has  prevailed 
with  remarkable  accuracy  since  the  introduction  of  the 
plan.  The  average  holding  for  each  stockholder  is 
$1,288. 

As  the  Southern  California  Edison  Company  has 
carried  on  an  extensive  construction  program  for  a 
number  of  years,  necessitating  the  raising  of  large 
amounts  of  new  money,  it  has  been  able  to  conduct  a 
continuous  sales  campaign  with  salesmen  who  devote 
all  their  time  to  this  work,  assisted  by  several  thousand 
employees  who  sell  stock  in  their  spare  time.  These 
sales  efforts  are  supported  by  consistent  advertising, 
using  established  newspapers  throughout  the  territory 
in  conjunction  with  mail  campaigns  and  other  supple¬ 
mentary  mediums. 

Good  public  relations  are  both  a  cause  and  a  result  of 
this  customer-ownership  plan ;  a  high  regard  for  the 
company  led  people  to  buy  the  stock  when  first  offered 
and  a  satisfactory  relationship  between  company  and 
stockholders  has  increased  this  friendly  feeling. 

“Acquaintance  begets  knowledge  and  knowledge 
liegets  understanding.”  Such  is  the  essence  of  good 
public  relations.  Having  invested  his  dollar,  the  stock¬ 
holder  becomes  interested  in  how  it  is  used.  He  observes 
the  condition  of  the  property,  he  notices  the  conduct  of 
employees,  he  reads  the  company’s  reports,  and  with  the 
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knowledge  thus  gained  comes  an  understanding  of  its 
plans  and  problems.  In  due  time  there  comes  to  him 
a  realization  that  the  electric  company  occupies  a  prom¬ 
inent  place  in  the  economic  scheme ;  that  each  new  horse¬ 
power  of  generator  capacity  gives  added  impetus  to  the 
industrial  life  of  the  community  and  that  this  activity 
means  business  to  the  merchant  and  employment  for 
the  laborer,  with  resultant  prosperity  for  all  concerned. 

Advertises  Its  Own  Use  of  Service 

ITH  the  cooling  of  stores,  theaters,  restaurants 
and  large  buildings  creating  an  important  power 
load  central-station  companies  are  naturally  interested 
in  promoting  greater  use  of  such  equipment.  One  of 
the  best  advertisements  of  the  merits  of  any  service  is 
the  extent  of  its  use  by  the  producer  of  that  service. 

It  was  partially  with  this  idea  in  mind  that  the  Union 
Electric  Light  &  Power  Company  equipped  its  new  ap¬ 
pliance  salesroom  and  service  floor  with  a  cooling  and 
ventilating  system.  Installation  of  the  equipment  was 
announced  and  the  result  has  been  not  only  greater 
comfort  for  customers  visiting  the  office  but  an  aroused 
interest  on  the  part  of  many  St.  Louis  merchants  in  the 
desirability  of  similar  installations  in  their  own  shops 
and  stores. 

Some  other  companies  are  also  giving  an  example 
in  the  application  of  electricity  by  equipping  their  offices, 
stores,  machine  shops,  garages,  etc.,  in  the  manner 
recommended  to  customers.  Examples  of  pioneering 
applications  are  most  helpful  in  convincing  customers  of 
their  economy. 

Letters  from  Our  Readers 

^ 

Simplification  of  Switching  Arrangements 

To  the  Editor  of  the  Electrical  World  : 

1  have  read  with  interest  the  article  in  the  July  14 
issue  of  the  Electrical  W  orld  hy  M.  M.  Samuels 
on  simplification  of  switching  arrangements  for  stations 
which  are  interconnected.  I  was  esjiecially  inter¬ 
ested  in  the  last  paragraph  on  page  57,  because  only 
recently,  as  a  member  of  the  generating  stations  sub¬ 
committee,  N.E.L.A.  electrical  apparatus  committee,  I 
was  assigned  the  study  of  complexity  in  generating  sta¬ 
tion  switching  layouts  and  its  effect  on  costs  and  operat¬ 
ing  reliability.  We  expect  to  obtain  some  operating  data, 
and  some  day  may  be  able  to  answer  the  question  raised 
by  Mr.  Samuels  on  the  frequency  of  operation  of  various 
types  of  by-passes  and  transfer  switching  arrangements. 

G.  Sutherland. 

Assistant  General  Superintendent. 

New  York  &  Queens  Electric  Light  &  Power  Company, 

New  York,  N.  Y 


Equivalent  Hours  and  Load  Factor 

To  the  Editor  of  the  Electrical  World  : 

I  would  like  to  call  your  attention  to  a  minor  dis¬ 
crepancy  on  page  59  of  the  July  14  issue  of  the  Electri¬ 
cal  World  in  the  article  entitled  “Load  Factor-Equiva¬ 
lent  Hour  Values  Compared.” 

The  formula  given  for  per  cent  equivalent  hours  is 
correct  as  it  stands  if  the  load  factor  is  expressed  as  a 


decimal  fraction,  but  not  if  the  load  factor  is  expressed 
as  a  percentage  as  stated  in  the  text  immediately  below. 
The  formula  as  given  should  be  divided  by  one  hundred 
or  the  text  revised  as  noted.  H.  S.  Wallau. 

Electrical  Engineer. 

Cleveland  Electric  Illuminating  Company, 

Cleveland,  Ohio. 


To  the  Editor  of  the  Electrical  W'^orld: 

On  reading  over  our  article  on  the  relation  between 
load  factor  and  equivalent  hours,  as  printed  on  pages 
59  and  60  of  the  July  14  issue  of  the  Electrical  World, 
it  appeared  to  us  that  one  rather  important  detail  had 
been  overlooked.  The  actual  points  on  which  curve  C, 
Fig.  2,  was  based,  were  omitted  in  the  published  version 
of  that  figure. 

In  this  article  we  have  tried  to  show  that  although 
the  equivalent  hours  depend  not  only  on  the  load  factor. 


Suggested  curve  showing  relation  of  equivalent  hours  to 
load  factor  agrees  closely  with  actual  conditions 
(Note  plotted  values) 


but  also  on  the  shape  of  the  load  curve,  yet  for  a  con¬ 
siderable  variety  of  practical  load  curves  and  a  wide 
range  of  practical  load  factors  the  relation  between  load 
factor  and  equivalent  hours  appears  to  lie  between  very 
close  limits,  and  that  therefore  in  this  range  it  is  fre¬ 
quently  possible  to  estimate  equivalent  hours  from  load 
factor  with  considerable  precision,  without  referring  to 
the  actual  load  curve. 

It  is  evident  that  the  value  of  our  discussion  depends 
on  the  accuracy  with  which  our  suggested  curve  (curve 
C)  fits  practical  conditions;  if  it  does  not  fit  practical 
conditions  very  closely,  it  is  of  little  or  no  value  to  the 
economic  investigator.  The  reader  can  form  no  estimate 
of  its  value  unless  the  points  on  which  it  is  based  are 
shown.  We  feel,  therefore,  that  it  would  be  very  desir¬ 
able  indeed  to  reprint  Fig.  2  and  to  include  in  it  the 
points  on  which  curve  C  is  based. 

F.  H.  Duller, 

C.  A.  Woodrow, 

Central  Station  Engineering  Department. 

General  Electric  Company, 

Schenectady,  N.  Y. 
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llydro-Fjlectric  Development 
and  Steam  Equipment 

Central  Station  Heat  Balance. — E.  B. 
Hyde.  Jr.  and  M.  A.  Guicou. — A  sim¬ 
plified  plan  of  calculating  a  heat  balance 
for  a  proposed  power  station  is  pre¬ 
sented  by  the  authors  and  the  data  re¬ 
quired  as  well  as  the  methods  used  to 
obtain  the  desired  results  are  indicated. 
The  authors  have  considered  the  re¬ 
quirements  for  the  factors  involved  in 
the  main  turbo-generator  and  auxiliaries 
in  so  far  as  manufacturers’  specifica¬ 
tions  are  concerned  and  detailed  com¬ 
putations  for  preliminary,  intermediate 
and  final  steps  are  given  for  a  hypothet¬ 
ical  safe  design. — Pozver,  July  3,  1928. 

.4  re  It  Dam  Investigation.  —  As  the 
result  of  a  series  of  investigations  upon 
the  locating,  designing  and  constructing 
of  arch  dams  for  power,  irrigation, 
water  supply  or  flood  control  systems 
certain  conclusions  have  been  re¬ 
ported.  The  present  investigation  is 
particularly  concerned  with  measure¬ 
ments  and  determinations  upon  an  ex¬ 
perimental  arch  dam  and  an  outline  of 
the  exhaustive  tests  involved  in  this 
investigation  is  offered.  The  structure 
was  subjected  to  a  number  of  unusual 
stresses  and  its  reaction  to  them  noted. 
—Engineering  (England),  July  6,  1928. 

.Mechanical  Reliability  of  Hydro- 
Electric  Units. — This  report  constitutes 
a  summary  of  the  third  year’s  study  of 
hydro-electric  generating  equipment  and 
data  regarding  operating  and  mainte¬ 
nance  factors  are  presented.  The  in¬ 
formation  from  which  the  tabulated  con¬ 
clusions  were  derived  covers  equipment 
of  all  types  and  in  large  quantities. 
Difficulties  have  been  classified  accord¬ 
ing  to  numerous  headings  and  the  sub¬ 
ject  thoroughly  reviewed. — Serial  Re¬ 
port.  National  Electric  Light  Associa¬ 
tion,  July,  1928. 


Generation,  Control,  Switch¬ 
ing  and  Protection 

Protection  of  Pozver  Transformers. 
— G.  L.  E.  Metz  and  S.  B.  Warder. — 
A  comparative  examination  of  the 
merits  of  the  several  systems  of  protec¬ 
tion  available  at  the  present  time  for 
use  with  power  transformers  has  been 
offered  by  the  authors.  The  faults 
which  may  occur  in  this  equipment  have 
been  classified  according  to  their  loca¬ 
tion  and  the  primary  requisites  of  a 
protection  system  enumerated.  These 
systems  have  been  separately  analyzed, 
with  particular  reference  to  their  in¬ 
dividual  merits  and  shortcomings.  It 
IS  specifically  noted  that  this  article  is 
not  intended  to  prove  any  one  system 
to  be  better  than  another  but  to  as¬ 
semble  operating  characteristics  of  the 
more  common  forms  of  protection  avail- 
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able  for  power  transformers  at  the 
present  time,  for  the  sole  purpose  of 
comparison.  The  comparative  conclu¬ 
sions  are,  however,  classified  as  to  their 
fields  of  special  applicability. — Electri¬ 
cal  Reviezv  (England),  June  22,  1928. 


Transmission,  Substations  and 
Distribution 

Automatic  Szvitching  of  Incoming 
Lines  and  Transformers  Supplying 
Pozver  to  A.-C.  Substations. — A.  E. 
Anderson. — The  early  applications  of 
automatic  switching  were  confined  prin¬ 
cipally  to  equipment  which  supplied  or 
handled  the  outgoing  power,  such  as 
conversion  apparatus  and  outgoing 
feeders.  As  the  field  broadened  and  the 
capacity  of  the  stations  increased  it  be¬ 
came  necessary  to  provide  for  greater 
continuity  of  incoming  power.  In 
order  to  meet  this  requirement  it  has 
been  customary  to  bring  two,  and  occa¬ 
sionally  three,  incoming  lines.  It  is  the 
purpose  of  this  paper  to  describe  briefly 
some  of  the  more  common  forms  of  this 
type  of  automatic  switching.  By  mak¬ 
ing  a  few  minor  modifications  of  the 
schemes  which  are  described  it  has  been 
possible  to  control  automatically  a  com¬ 
plete  loop  or  ring  system.  Balanced 
power  or  parallel  incoming  lines  are 
quite  common.  Ordinarily  two  such 
lines  are  used,  although  as  many  as  six 
have  been  contemplated.  All  lines  are 
usually  carrying  power  to  the  substa¬ 
tions  unless  a  fault  has  developed.  When 
cleared  of  the  fault,  the  line,  or  lines, 
is  automatically  placed  in  service.  A 
brief  description  of  automatic  synchro¬ 
nizing  and  transformer  switching  has 
been  included. — Journal  of  the  American 
Institute  of  Electrical  Engineers,  June, 
1928. 

Steel  Tozver  Transmission  Lines. — 
William  T.  Taylor. — The  probable  in¬ 
stallation  in  the  immediate  future  of 
transmission  lines  carrying  power  at 
higher  voltages  than  are  now  employed 
in  Great  Britain  is  anticipated  by  the 
author  to  involve  special  problems  for 
that  country.  These  anticipated  diffi¬ 
culties  and  the  features  of  design  have 
been  considered  in  some  detail  and  data 
regarding  present  equipment  and  im¬ 
pulse  flashover  values  under  various 
voltages  and  spacings  of  insulators  and 
lines  have  been  offered  to  supplement 
this  critical  study  of  modern  design.  The 
discussion  centers  around  the  problem 
of  determining  the  gradient  succeeding 
the  impulse  or  lightning  flashover  value 
and  the  best  practical  means  of  increas¬ 
ing  the  impulse  flashover,  decreasing  the 
maximum  impulse  potential  and  the  pro¬ 
tective  ratio  and  increasing  the  kilo¬ 
volt-amperes  per  foot  of  height  gradient. 
The  author  emphasizes  that  the  design 
of  a  line  or  installation  and  height  above 
ground  should  be  such  that  when  econ- 
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omy  and  good  operating  conditions 
from  other  viewpoints  have  been  satis¬ 
factorily  met  the  reasonable  potential 
gradient  shall  have  been  secured  with¬ 
out  overinsulating  the  line.  The  in¬ 
stallation  of  appropriate  ground  wires, 
properly  specified  and  grounded,  is  also 
mentioned  as  of  prime  importance. — 
Electricity  (England),  June  28,  1928. 

Transformer  Oils. — Investigation  by 
the  British  Electrical  and  Allied  Indus¬ 
tries  Research  Association  shows  that 
certain  products  called  anti-oxidants, 
which  possess  the  property  of  retarding 
oxidation,  can  be  used  to  prevent  the 
formation  of  sludge,  water  and  acid  in 
insulating  oils.  It  is  also  indicated  that 
they  may  be  used  for  the  retardation 
of  the  oxidation  of  cable  compounds 
and  rubber.  The  general  subject  of 
sludge  formation  and  oxidation  has 
been  discussed  and  data  presented  with 
reference  to  various  agents.  According 
to  these  determinations,  hydroquinone 
appears  to  be  the  most  effective  of  the 
several  anti-oxidants  utilized. — World 
Pozver  (England),  July,  1928. 


Units,  Measurements  and 
Instruments 

The  Measurement  of  Capacitance  in 
Terms  of  Resistance  and  Frequency. — 
J.  G.  Ferguson  and  B.  W.  Bartlett. — 
A  description  of  the  adaptation  of  a 
bridge  circuit  designed  by  M.  Wien 
which,  together  with  apparatus  and 
proper  procedure,  permits  the  measure¬ 
ment  of  capacitance  in  terms  of  resist¬ 
ance  and  frequency  with  an  accuracy 
comparable  to  that  of  the  primary 
standards.  The  method  described  is 
applicable  to  the  determination  of  in¬ 
ductance,  since  its  unit,  like  that  of 
capacitance,  may  be  derived  from  the 
units  of  resistance  and  frequency.  The 
theory  of  the  circuit  involved  and  the 
industrial  requirements  of  the  apparatus 
are  both  described  in  connection  with 
the  applications  to  which  it  may  be  ap¬ 
plied — Bell  System  Technical  Journal, 
July,  1928.  _ 

Illumination 

Lighting  for  the  Inspection  of  Pol¬ 
ished  Surfaces. — James  M.  Ketch. — 
The  proper  inspection  of  polished  sur¬ 
faces  has  presented  difficult  problems 
because  of  the  regular  mirror^  reflec¬ 
tions  to  all  light  sources  in  the  surface 
being  inspected.  A  new  method  of 
lighting  is  described  whereby  these  diffi¬ 
culties  are  eliminated  and  slight  dif¬ 
ferences  of  color  and  slight  surface 
irregularities  become  readily  visible. 
Tests  indicated  that  to  reveal  slight 
differences  of  color  in  shiny  surfaces 
the  ideal  conditions  would  obtain  if  the 
parts  were  inside  of  a  large  opal  glass 
ball  lighted  from  the  outside  and  so  ar- 
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ranged  that  the  inspector  could  look 
into  the  ball  through  a  tiny  aperture. 
Several  types  of  inspection  boxes  have 
been  built  in  conformity  with  this  prin¬ 
ciple  and  a  description  of  the  design  and 
use  of  these  devices  is  included  in  this 
discussion  of  suitable  equipment  for  use 
in  machine  shop,  auto  body  and  similar 
jobs  involving  polished  surfaces  whose 
characteristics  must  l)e  accurately  deter¬ 
mined  by  inspection. — Transactions  of 
the  Illuminating  Engineering  Society, 
July,  1928. 

Motors  and  Control 

Rheostatic  Speed  Control  of  a  Motor 
Working  Against  a  Torque  Which  Is 
a  Function  of  the  Speed. — H.  Cotton. 
— An  examination  of  the  efficiency  of 
the  rheostatic  speed  control  of  a  motor 
when  the  load  is  such  that  the  torque  is 
a  definite  function  of  the  speed.  It  is 
shown  that,  so  long  as  the  torque  de¬ 
creases  with  speed,  the  controller  losses 
for  a  given  reduction  in  r.p.m.  may  be 
considerably  less  than  in  the  case  of  a 
motor  working  against  a  constant-load 
torque;  also,  the  greater  the  reduction 
in  speed,  the  greater  will  be  the  advan¬ 
tage  of  rheostatic  control  in  the  case  of 
such  loads.  The  case  of  both  direct- 
current  and  induction  motors  is  con¬ 
sidered,  and  it  is  shown  that  with  the 
latter  motor  the  inefficiency  due  to  con¬ 
troller  losses  may  be  less  important  than 
the  lowering  of  the  power  factor. — 
Journal  of  the  Institution  of  Electrical 
Engineers  (England),  July,  1928. 

Heat  Applications  and 
Material  Handling 

Utilising  Off-Peak  Power  in  Auto¬ 
matic  Electric-Steam  Generator. — E.  V. 
Buchanan.  —  An  automatic  electric 
heat  generator  has  been  used  by  a  Can¬ 
adian  municipality  to  take  advantage  of 
off-peak  power  for  the  production  of 
steam.  The  results  obtained  with  this 
device  and  the  details  of  construction 
have  been  given.  —  Electrical  News 
(Canada),  July  15,  1928. 

First  Arc-Welded  Railway  Truss 
Bridge. — Gilbert  D.  Fish. — The  de¬ 
tails  of  design  and  construction  in  con¬ 
nection  with  the  first  arc-welded  rail¬ 
way  truss  bridge  have  been  covered  in 
this  discussion  and  the  various  fabricat¬ 
ing  difficulties  and  features  enumerated. 
As  a  result  of  the  experiences  gained  in 
this  job,  the  author  tentatively  suggests 
that  it  would  have  been  more  economical 
and  quicker  to  have  used  plates  and 
shear  welds  without  butt  welding  for 
all  chord  splices  and  main  intersections ; 
that  the  slot  welds  were  successful  inno¬ 
vations  and  proved  satisfactory,  and  that 
the  continuity  of  floor  stringers  is  an 
excellent  feature  which  prevents  motion 
at  the  connections  and  thereby  tends  to 
longevity.  It  is  stated  that  this  was 
placed  in  service  without  any  pro- 
nounc^  difficulties  or  delays,  and  that 
in  addition  a  substantial  part  of  the  cost 
of  a  riveted  structure  of  equipment  de¬ 
sign  was  saved. — Engineering  News- 
Record,  July  26,  1928. 


Electrophysics,  Electro¬ 
chemistry  and  Batteries 

The  Discharge  Character  of  Spark 
Gaps  Subjected  to  Impulse  Over- 
Voltages  with  Steep  Wave  Front. — S. 
Mochizuki  and  F.  Murakami. — In 
this  article,  which  is  the  third  of  a 
series  the  authors  discuss  the  effect  of 
the  ultra-violet  ray  on  spark  lag.  The 
investigation  was  undertaken  through 
the  use  of  Lichtenberg’s  figure  as  a  crest 
voltmeter  and  as  a  result  of  the  deter¬ 
mination  prepared  under  the  influence 
of  ultra-violet  light  from  a  quartz  lamp 
several  conclusions  have  been  derived. 
In  the  case  of  a  needle  gap  where  spark¬ 
ing  is  preceded  by  corona  discharge,  the 
irregularity  of  the  minimum  sparking 
voltage  was  reduced  by  the  ultra-violet 
ray,  while  the  regular  increase  of  the 
minimum  sparking  voltage  was  almost 
unaffected ;  the  ultra-violet  ray  was 
found  to  accelerate  the  discharge  rate, 
that  is,  diminishing  the  spark  lag  due 
to  the  resistance  variation  of  the  testing 
gap,  while  but  slight  effects  upon  the 
diminution  of  the  minimum  sparking 
voltage  were  determined;  the  effects  of 
the  ray  on  the  discharge  rate  in  the 
case  of  unsymmetrical  electrodes  gave 
variable  results. — Journal  of  the  Insti¬ 
tute  of  Electrical  Engineers  of  Japan, 
June,  1928. 

Braid  Discharge  in  Single-Conductor 
Cable  in  Ducts. — M.  J.  Lowenberg. — 
Where  single-conductor  braided  cable 
is  used  in  conduit  a  discharge  which 
may  destroy  the  cable  sometimes  oc¬ 
curs  between  the  braid  and  the  duct. 
This  may  be  prevented  by  the  use  of  a 
metal  covering  or  with  certain  braids. 
Seine  twine  braid  with  weatherproof 
finish  has  given  trouble  in  locations 
where  flame-proofed  asbestos  braid  has 
proved  satisfactory,  according  to  the 
author.  Asbestos  braid  is  indicated  to 
be  superior  to  cotton  braid.  Actual 
experiences  encountered,  tests  made 
and  remedies  utilized  have  been  out¬ 
lined  in  this  discussion. — Journal  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  July,  1928. 


T  raction 

Shunting  of  Track  Circuits  in  a  Poly¬ 
phase  System  of  Continuous  Inductive 
Train  Control. — C.  F.  Estwick. — In¬ 
vestigations  of  the  shunting  of  train 
control  track  circuits  have  been  made 
in  the  field  under  operating  conditions 
by  observing  the  functioning  of  the 
primary  relay  on  a  locomotive  as  a  train 
runs  into  a  track  circuit  in  which  there 
is  a  train  ahead  or  an  open  switch  and 
similar  data  have  been  obtained  on  the 
performance  of  the  relay  on  trains  in 
regfular  service.  A  method  of  prede¬ 
termining  the  shunting  characteristics 
of  train  control  track  circuits  is  out¬ 
lined  and  the  polyphase  features  dis¬ 
cussed  involve  continuous  inductive 
train  control,  with  cab  signals  employed 
on  double-tracked  steam  roads.  Shunt¬ 
ing  conditions  in  train  control  track  cir¬ 
cuits  have  been  illustrated  graphically 


and  corresfionding  data  for  the  shunting 
of  the  track  relay  in  the  same  sections 
are  given. — Journal  of  the  American  In¬ 
stitute  of  Electrical  Engineers,  Julv, 
1928. 

Telegraphy,  Telephony,  Radio 
and  Signals 

Ideal  Acoustic  Transformer.  —  K. 
Kobayashi. — An  acoustic  transformer 
in  which  the  primary  area  factor  is 
unity  and  the  primary  stiffness  infinity 
has  been  accepted  by  the  author  to  be 
an  ideal  transformer.  Such  a  device  is 
considered  to  be  of  prime  importance 
in  electro-acoustic  measurements  of 
sound  intensity,  sound  volume,  acoustic 
impedance  and  similar  factors  and  an 
experimental  study  was  undertaken  to 
produce  such  a  device.  A  diaphragm 
of  uniform  distribution  of  displacement 
around  the  range  of  audio-frequency 
and  an  air  chamber  free  from  radial 
displacement  of  air  particles  under  ? 
high  ratio  of  transformation  was  de¬ 
signed.  In  this  paper  some  experiments 
are  described  which  led  to  a  good  ap¬ 
proximation  of  the  ideal  transformer 
using  an  extremely  light  wood  for  a 
diaphragm  and  surrounded  at  the  cir¬ 
cumference  by  a  thin  rubber  ring  and 
utilizing  a  flat  cone  type  air  chamber  for 
the  sound-amplifying  unit. — Journal  of 
the  Institute  of  Electrical  Engineers  of 
Japan,  June,  1928. 

Miscellaneous 

Fixed  Capital  Records  of  Structures 
and  Contract  Construction. — Investiga¬ 
tion  has  disclosed  that  many  companies 
have  no  fixed  feature  with  respect  to 
obtaining  details  of  lump  sum  contract 
construction  costs,  in  most  cases  being 
satisfied  with  the  classification  of  costs 
limited  to  one  or  more  major  divisions 
corresponding  to  the  prescribed  fixed 
capital  account  classification.  The  pay¬ 
ments  on  completed  work  charged  in 
total  to  fixed  capital  are  too  often  the 
only  consideration,  detailed  costs  of  the 
various  parts  of  the  work  not  being 
provided  for,  requested  or  received 
from  the  contractor.  On  the  other 
hand,  it  is  indicated  that  there  are  some 
companies  that  have  fixed  procedures 
desig^ned  to  secure  for  their  records  all 
necessary  detail  of  costs,  procedures 
easily  adopted  as  a  result  of  the  setting 
up  of  the  capital  records.  The  commit¬ 
tee  has  accordingly  considered :  Con¬ 
struction  contracts,  including  fee  plus 
cost  contracts  for  consulting  services 
and  cost  plus  fee  contracts  for  construc¬ 
tion  services ;  accounting,  including 
lump  sum  contracts  and  cost  plus  con¬ 
tracts,  including  contractor’s  indirect 
and  overhead  costs  and  company  indi¬ 
rect  and  overhead  costs;  elements  of 
cost  on  contract  construction ;  and  fixed 
capital  records  of  structures,  including 
a  simple  system  and  detailed  system  and 
a  completely  detailed  system.  The  sug¬ 
gestions  are  applicable  to  almost  any 
plan. — Serial  Report  National  Electric 
Light  Association,  June,  1928. 
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News  of  the  Industry 


Completing  Program  for 
Illumination  Congress 

Twelve  Foreign  Nations  Will  Be  Rep¬ 
resented  —  Great  Britain,  France, 
Germany  and  Japan  to  Be  Especially 
Prominent  in  the  Discussions 

Further  details  of  the  interna¬ 
tional  Illumination  Congress  to  be 
held,  under  the  auspices  of  the  Illuminat¬ 
ing  Engineering  Society,  at  Saranac 
Inn,  Saranac  Lake,  N.  Y.,  have  been 
arranged.  The  foreign  delegates,  of 
whom  a  partial  advance  list  contains 
sixty  names  and  who  will  come  from 
Austria,  Australia,  Brazil,  Cuba,  France, 
Germany,  Great  Britain,  Holland,  Italy, 
Japan,  Russia  and  Switzerland,  will 
spend  several  days  in  New  York  City, 
whence  the  tour  by  special  train  will 
start  on  Sept,  7,  taking  them  to  Boston, 
Philadelphia,  Washington,  Cleveland, 
Detroit,  Chicago,  Niagara  Falls  and 
Toronto.  The  Canadian  city  will  be 
the  place  of  the  Illuminating  Engineer¬ 
ing  Society’s  annual  convention  on 
Sept.  17  to  20,  which  the  foreign  visitors 
will  attend.  On  Sept.  22  the  Saranac 
meeting  wdll  open,  attended  by  Ameri¬ 
can  and  Canadian  representatives  as 
well  as  those  from  abroad. 

Among  the  subjects  to  be  presented 
by  delegates  from  Great  Britain  will  be 
the  following ;  “The  Automobile  Head¬ 
light  and  Its  Standardization,”  by 
L.  B.  W.  Jolley;  “Daylight  and  Public 
Health,”  by  C.  C.  Paterson,  president  of 
the  International  Commission  on  Illumi¬ 
nation  and  an  outstanding  leader  in  his 
profession ;  “The  Selection  of  a  Suitable 
Yellow  Glass  for  Railway  Signals,”  by 
J.  Guild;  “The  Protection  of  Pictures 
and  Museum  Specimens  from  Fading,” 
by  J.  A.  McIntyre  and  H.  Buckley,  and 
“The  Reflection  Characteristics  of  Road 
Surfaces,”  by  A.  K.  Taylor.  Great 
Britain  will  also  present  papers  dealing 
with  the  properties  of  lighting  glass¬ 
ware,  reflectors,  glare  and  lighting 
measurements. 

For  France,  F.  Cellerier  also  will 
report  on  lighting  with  relation  to  mu¬ 
seum  paintings  and  collections,  R.  de 
Valbreuze  will  inform  the  Congress  of 
the  Status  of  “Lighting  Education  in 
France,”  and  J.  Wetzel  will  present  the 
newest  achievements  in  modernistic 
lighting  fixtures.  A  paper  of  signifi- 
wnce  will  be  offered  by  M.  Le  Blanc, 
‘Influence  of  Illumination  on  the  Work- 
e*  s  Efficiency.”  Other  French  speakers 
include  C.  Fabry  and  P.  Bossu.  Ger¬ 
many  will  present  the  report  on  street 
lighting.  This  subject  was  assigned  to 
the  engineers  of  that  country,  who  have 
consolidated  information  from  all  the 
other  nations.  The  discussion  will  cover 
all  phases  of  the  subject,  dealing  with 
illumination  for  traffic,  protection 


against  accident  and  crime  on  public 
thoroughfares,  proper  intensity,  types 
of  standards,  etc.  A  large  number  of 
highly  technical  subjects  will  be  dis¬ 
cussed  by  noted  German  engineers  also. 
The  speakers  will  include  L.  Schneider 
and  Messrs.  Wissman,  Dziobek,  Pirani. 
L.  Schoenborn,  E.  Lau,  C.  Muller,  R. 
Frisch  and  L.  Bloch.  Six  papers  will 
be  offered  by  Japanese  lighting  experts, 
dealing  with  street,  motion-picture, 
school  and  motor  lighting,  as  well  as 
with  signal  glasses  and  light-flux  dis¬ 
tribution. 

An  important  American  contribution 
to  the  Congress  will  come  from  M. 
Luckiesh  of  Cleveland,  who  will  sum¬ 
marize  the  contributions  of  research  in 
illumination.  American  committee  find¬ 
ings  on  automobile,  factory,  school  and 
street  lighting  will  be  presented  in  con¬ 
junction  with  the  similar  reports  from 
'Other  nations.  A  report  dealing  with 
candlepower  standards  will  be  pre¬ 
sented  by  Messrs.  Crittenden  and  Meyer. 
Prof.  H.  H.  Higbie  of  the  University 
of  Michigan,  past-president  of  the  Il¬ 


luminating  Engineering  Society,  will 
read  a  paper  on  “Distribution  of  En¬ 
ergy  in  Daylight.” 

In  addition  to  committee  reports  and 
special  subjects,  the  Congress  will  give 
much  attention  to  the  matter  of  adopt¬ 
ing  universal  definitions  and  symbols 
as  well  as  the  establishing  of  general 
terms.  Thomas  A.  Edison  is  honorary 
chairman  of  the  committee  of  reception, 
and  John  W.  Lieb  is  chairman. 

The  schedule  for  the  tour  follows: 

Friday,  Sept.  7 — Leave  New  York  about 

9  a.m.  for  Hoston. 

Saturday,  Sept.  S — Leave  Boston  about 

10  p.m. 

Sunday,  Sept.  9 — Arrive  Philadelphia  about 
9  a.m.  ;  leave  midnight  or  later. 
Monday,  Sept.  10 — Arrive  Washington  about 
8  a.m.  :  leave  about  10  p.m. 

Tuesday,  Sept.  11 — Arrive  Cleveiand  about 
1  p.m. 

Wednesday,  Sept.  12 — Leave  Cleveland  mid¬ 
night  or  later. 

Thursday,  Sept.  13 — Arrive  Detroit  8  a  m.  ; 
leave  about  midnight. 

Friday  Sept.  14 — Arrive  Chicago  about 
8  a.m. 

Saturday,  Sept.  15 — Leave  Chicago  about 
5  p.m.  for  Niagara  Falls. 

Sunday,  Sept.  16-— Arrive  Niagara  Falls 
about  9  or  10  a.m. ;  leave  midnight  or 
later  for  Toronto^  to  arrive  there  8 
a.m.  Sept.  17. 


Blllion-Dollar  Consolidation  Approved 

New  York  Public  Service  Commission  Sanctions  Union  of  Brooklyn 
Edison  with  Consolidated  Gas  Company  — 
Stipulation  Affecting  Rate  Valuation 


Despite  the  request  of  Governor 
Smith  of  New  York  that  a  hear¬ 
ing  be  granted  to  opponents  of  the  ap¬ 
plications  from  the  Brooklyn  Edison 
Company  and  the  Consolidated  Gas 
Company  of  New  York  for  approval  of 
the  transaction  by  which  the  former  is 
to  become  a  component  part  of  the  lat¬ 
ter  through  exchange  of  stock  on  an 
agreed-upon  basis,  the  Public  Service 
Commission  of  New  York  on  Thursday, 
Aug.  9,  again  refused  to  reopen  the 
hearings,  maintaining  its  stand  that 
those  who  sought  to  be  heard  were  not 
parties  in  interest  and  that  permission 
to  file  briefs  gave  them  everything  to 
which  they  had  a  proper  claim.  Com¬ 
missioner  Lunn  made  a  vigorous  pro¬ 
test  against  this  stand,  but  he  with 
Commissioner  Van  Namee,  the  other 
supporter  of  the  Governor,  voted  to  ap¬ 
prove  the  application  when  Chairman 
Prendergast  and  Commissioner  Pooley 
stood  firm  against  further  hearings.  Ill¬ 
ness  again  kept  the  fifth  member  away. 

It  is  expressly  stipulated  in  the  com¬ 
mission’s  statement  announcing  its  ap¬ 
proval  of  the  billion-dollar  merger  that 
capital  expenditures  of  the  Consolidated 
Gas  Company  in  acquiring  stock  of 
Brooklyn  Edison  must  be  limited  to  the 
book  value  of  the  latter,  or  approxi¬ 
mately  $137  a  share,  instead  of  the  mar¬ 
ket  value  of  $250.  This  stipulation  is 
understood  to  have  been  made  to  pre¬ 


vent  any  possibility  of  the  market  value 
of  the  Brooklyn  Edison  shares  figuring 
in  the  rate  base  when  that  comes  to  be 
readjusted.  The  city’s  authorities  had 
expressed  apprehension  on  this  f)oint, 
despite  the  established  commission  prac¬ 
tice  of  ignoring  capitalization  entirely 
in  valuation  proceedings. 

George  P.  Nicholson,  corporation 
counsel  of  New  York,  indicated  that 
there  was  no  likelihood  of  the  city  tak¬ 
ing  the  case  into  the  courts.  He  com¬ 
plained,  however,  that  the  time  accorded 
him  to  file  a  brief — one  week — was  en¬ 
tirely  insufficient.  It  is  possible  that 
the  Public  Committee  on  Power  in  New 
York  State,  whose  attorney,  Morris  L. 
Ernst,  elicited  from  Governor  Smith 
the  request  for  delay,  may  seek  court 
interference,  but  up  to  Thursday  it  had 
not  done  so. 

Both  George  B.  Cortelyou,  president 
of  the  Consolidated  Gas  Company,  and 
Matthew  S.  Sloan,  president  of  the 
Brooklyn  Edison  Company,  issued  state¬ 
ments  in  which  they  expressed  the  belief 
that  real  benefits  all  around  would  ac¬ 
crue  from  the  merger.  Mr.  Sloan’s 
statement  follows : 

In  my  opinion  the  consolidation  of  the 
Brooklyn  Edison  Company  with  the  Con¬ 
solidated  Gas  Company  is  the  most  con¬ 
structive  and  progressive  move  that  has 
ever  been  made  in  the  public  utility  indus¬ 
try  in  this  city.  It  is  a  long  step  in  ad- 
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vance  for  the  customers  of  the  companies, 
the  city  of  New  York  and  the  stock¬ 
holders.  When  the  companies  are  operated 
as  a  unified  system,  with  a  uniform  policy 
of  administration  and  management  extend¬ 
ing  throughout  the  greater  city,  that  takes 
into  account  the  rights  and  interests  of 
both  the  public  and  the  stockholders — 
which,  in  the  end,  are  one  and  the  same — 
the  public  will  reap  enormous  benefits  in 
the  character  of  the  service  and  share 
in  the  economies  resulting  from  unified 
operation. 

To  my  mind  this  consolidation  is  the 
logical  culmination  of  all  mergers  that  have 
taken  place  in  the  various  boroughs  and 
is  the  most  advantageous  thing  in  the  in¬ 
terest  of  the  public  that  has  ever  been 
undertaken  in  the  history  of  the  public 
utilities  of  this  city. 

Mr.  Cortelyou’s  statement  read: 

The  action  of  the  Public  Service  Com¬ 
mission  will  prove  to  be  of  direct  benefit  to 
the  customers  of  the  companies.  I  believe 
that  many  economies  in  operation  will  re- 
€ult  from  this  unified  control  of  electrical 
service  in  the  four  boroughs,  with  cor¬ 
responding  advantages  to  the  entire  com¬ 
munity.  It  will  be  the  continuing  policy 
of  the  Consolidated  Gas  Company  of  New 
York  and  its  affiliated  companies  to  share 
with  their  customers  the  result  of  im¬ 
proved  efficiency.  That  I  believe  to  be  the 
duty  of  a  public  utility,  and  I  believe  it  to 
l>e  also  the  course  any  wise  utility  manage¬ 
ment  should  follow  as  a  matter  of  good 
business  judgment. 

In  a  word,  the  management  will  con¬ 
tinue  to  conduct  the  affairs  of  these  com¬ 
panies  in  the  interests  of  the  public,  and 
such  a  policy  is  the  best  safeguard  to  the 
holders  of  their  securities.  In  doing  this, 
it  will  at  the  same  time  conserve  the  wel¬ 
fare  of  the  many  thousands  of  loyal  em- 
l)loyees,  a  large  number  of  whom  have 
spent  a  lifetime  in  the  public  service. 

A  discussion  of  some  of  the  financial 
aspects  of  the  merger  will  be  found  on 
page  333.  _ 

Florida  Power  Systems  Come 
Through  Storm  Well 

Last  week’s  violent  storm  in  south 
and  central  Florida  passed  off  with 
comparatively  small  damage  reported  to 
generating  plants  and  transmission 
systems.  The  point  of  greatest  danger 
was  at  the  Dunnellon  hydro-electric  sta¬ 
tion  of  the  Florida  Power  Corporation, 
on  the  Withlacoochee  River,  not  far 
from  Inglis,  where  the  company  has  a 
31,(K)0-kva.  steam  plant.  The  water  be¬ 
hind  the  Dunnellon  dam  reached  a  rec¬ 
ord  high  mark  on  Aug.  11.  and  fears 
for  the  dam  led  the  company’s  officials 
to  open  the  floodgates.  The  water  re- 
lea.sed  spread  over  ten  square  miles  of 
uninhabited  marsh  land  and  passed  out 
to  sea. 

The  following  telegram  from  F'lorida 
was  sent  on  Aug.  9,  the  day  following 
the  heavy  storm,  to  C.  E.  Groeslieck, 
|)resident  of  the  American  Power  & 
Light  Company,  by  Joe  H.  Gill,  vice- 
president  and  general  manager  of  the 
I'lorida  Power  &  Light  Company : 
"Have  been  all  day  following  storm  up 
east  coast.  Storm  area  extends  from 
West  Palm  Beach  and  Palm  Beach  to 
Cocoa,  with  principal  effect  felt  at  West 
Palm  Beach  and  Stuart.  Transmission 
system  stood  storm  very  well.  Service 
has  lieen  restored  to  practically  normal 


basis  at  West  Palm  Beach  and  Palm 
Beach  and  to  business  section  at  Stuart, 
and  since  storm  stopped  at  10  this 
morning  to  business  section  and  part  of 
residential  section  at  Melbourne  and 
Eau  Gallie.  Service  is  normal  else¬ 
where  except  for  slight  interruptions  to 
isolated  customers.  Situation  does  not 
in  any  way  approach  seriousness  or  in¬ 
tensity  of  1926  storm.’’ 

Another  storm  which  passed  over 
northwest  Florida  and  southern  Georgia 
on  Aug.  13  and  14  is  reported  to  have 
done  some  damage  to  transmission 
lines. 

Lightning  caused  a  loss  of  $30,000  to 
the  Shenandoah  River  Power  Company 
in  Shenandoah  County,  Va.,  when  a 
bolt  destroyed  the  equipment  in  its  one- 
story  concrete  power  plant  at  Edinburg. 
Service  was  taken  care  of  by  the  steam 
power  station  at  New  Market. 


Rate  Reductions  Continue 

Eastern,  Central,  Southern  and  Western 
Districts  Witness  Substantial  Cuts 
from  Former  Schedules — Typical  In¬ 
stances  in  Various  Territories 

REDUCTIONS  in  the  rates  for  elec- 
■trical  energy  continue  to  he  reported 
from  many  parts  of  the  country.  Last 
week  a  number  from  the  central  terri¬ 
tory  were  chronicled.  Here  are  some 
typical  later  reports : 

A  new  electric  rate  schedule  for  East 
St.  Louis,  Ill.,  w'as  put  into  effect  on 
Aug.  16  by  the  East  St.  Louis  Light  & 
Power  Company,  the  reduction  having 
been  approved  by  the  Illinois  Commerce 
Commission.  It  w’ill  net  consumers  ap¬ 
proximately  $100,000  annually. 

Voluntary  reductions  of  electric  rates 
have  been  filed  with  the  Oklahoma  Cor¬ 
poration  Commission  by  the  Public 
Service  Company  of  Oklahoma  and  ap¬ 
proved,  effective  as  of  Aug.  1.  The 
reductions  affect  31  towns  and  amount 
to  from  8  to  10  per  cent. 

The  Southwestern  Light  &  Power 
Company  has  made  voluntary  rate  re¬ 
ductions  for  commercial  lighting  and 
power  purposes  at  Lawtpn  and  Chick- 
asha,  Okla.  The  reductions  average 
about  15  per  cent.  The  new  rates  were 
approved  by  the  Corporation  Commis¬ 
sion. 

The  Jersey  Central  Power  &  Light 
Company  has  announced  a  new  schedule 
of  electric  rates,  which  it  is  estimated 
will  mean  an  annual  saving  to  the  con¬ 
sumers  of  the  entire  northern  division 
amounting  to  $172,000.  The  rate  be¬ 
comes  effective  with  September  bills. 
The  northern  division,  with  head¬ 
quarters  in  Morristown,  includes  the 
Summit,  Millburn,  Boonton  and  Pomp- 
ton  Lakes  districts. 

The  Malden  Electric  Company,  Mal¬ 
den,  Mass.,  has  been  authorized  to 
adopt  new  electric  rate  schedules  effec¬ 
tive  Aug.  31,  which  were  formulated  to 
.save  money  for  residential  patrons.  The 
rates  are:  Monthly  service  charge,  50 
cents;  first  15  kw.-hr.  per  month,  8 
cents  per  kilowatt-hour:  energy  in  ex¬ 
cess  of  15  kw.-hr.,  6  cents.  Optional 
room  rate  charge:  First  3  kw.-hr.,  10 


cents;  next  5  kw.-hr.,  cents;  over  8 
kw.-hr.,  4  cents.  Commercial  lighting 
rates  are  8  cents  for  30  kw.-hr.  and  6 
cents  for  the  excess,  with  50  cents  serv¬ 
ice  charge. 

Reduc^  electric  rates  have  gone  into 
effect  on  all  lines  in  the  Coast  Valleys 
territory  of  the  Pacific  Gas  &  Electric 
Company,  including  Monterey.  Pacifu 
Grove,  Carmel,  Salinas  and  King  City 
The  saving  will  amount  to  $75,000  j 
year.  _ 

Utility  Taxation  in  Oregon 

Oregon’s  State  Tax  Commissioner 
Earl  Fisher,  credits  the  public  utilities 
operating  in  that  state  with  the  contri¬ 
bution  of  15  per  cent  of  all  the  property 
taxes  paid  in  Oregon,  or  an  increase  oi 
$2,000,000  in  the  last  four  years  due  to 
a  revision  of  valuations  and  the  in¬ 
creased  public  demand.  According  to 
Commissioner  Fisher,  the  annual  as¬ 
sessment  of  public  utilities  represents 
a  full  valuation  as  of  Dec.  31,  1927, 
of  approximately  $300,000,000. 

“While  considering  the  assessment  ot 
public  service  property,’’  the  commis¬ 
sioner  declared,  “there  are  some  who 
believe  our  present  ad  valorem  tax  on 
utilities  should  be  replaced  by  a  fixed 
tax  on  the  gross  receipts,  as  is  done  in 
the  State  of  California,  and  that  revenue 
therefrom  should  be  used  to  support  the 
state  government  and  thus  relieve  the 
counties  of  any  state  tax  on  property. 
The  only  merit  in  the  scheme  is  ease 
and  simplicity  of  administration.  Do 
not  get  it  confused,  however,  as  a  relief 
measure,  becau.se  it  affords  no  relief  to 
property  whatever.  Every  dollar  of 
state  tax  the  counties  would  save  would 
be  lost  through  the  sacrifice  of  revenues 
from  the  utilities.  In  fact,  if  the  C'ali- 
fornia  rates  were  in  effect  in  Oregon, 
the  revenues  from  utilities  in  this  state 
would  be  reduced  about  $600,()()()  per 
year.’’ 

Notwithstanding  Mr.  Fisher’s  warn¬ 
ing  in  regard  to  a  general  gross  income 
tax,  there  is  a  movement  now  on  foot 
in  Oregon  to  bring  about  the  enactment 
of  legislation  directly  in  line  with  this 
system  of  taxation  of  public  utilitie.s. 
A  bill  for  a  law  to  this  effect  will  he 
submitted  to  the  next  Assembly  for 
consideration,  according  to  the  state¬ 
ments  of  a  group  of  legislators  belong¬ 
ing  to  the  old  public  ownership  organ¬ 
ization  who  have  been  active  during 
each  session  in  behalf  of  state  develop¬ 
ment  of  water  resources. 

In  this  general  connection  it  is  worth 
noting  that  in  an  effort  to  regulate  tele¬ 
phone  operators  the  Portland  City 
Council  will  submit  to  the  vote  of  the 
people  a  five-year  franchise  containing 
requirements  which  include  a  25  per 
cent  cut  in  rates  and  the  payment  of  1 
per  cent  gross  receipts  to  the  city.  There 
is  apprehension  in  utility  circles  that  if 
such  franchise  requirements  become 
municipal  law  and  the  city  is  not  en¬ 
joined  from  enforcing  them,  the  same 
principles  may  be  applied,  not  only  hy 
Portland  but  by  every  other  incorporated 
town  and  city  in  the  state,  to  obtain  ex¬ 
clusive  power  to  fix  rates  and  govern 
the  practices  of  utilities  of  all  classes. 
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Pittsfield,  ests,  formerly  was  holding  company  for 
these  concerns.  Purchase  of  the  four 
companies,  representing  an  outlay  of 
$825,000,  brings  together  all  the  terri¬ 
tory  named  except  that  served  in  Avon, 
Honeoye  Falls  and  Lima  by  the  Niag¬ 
ara,  Lockport  &  Ontario  system.  The 
commission  also  approved  an  application 
for  purchase  by  the  Rochester  utility  of 
2,450  shares  of  common  stock  of  the 
Genesee  Valley  Power  Corporation, 
Fillmore,  N.  Y.,  at  an  average  price  of 
$137.50  a  share.  Control  of  this  com¬ 
pany,  formerly  exercised  by  W.  L. 
Young  and  his  son,  thus  passes  to  the 
Rochester  company. 

The  New  York  Public  Service  Com¬ 
mission  has  also  granted  the  petition  of 
the  Rochester  Empire  Power  Corpora¬ 
tion  to  acquire  a  controlling  interest  in 
the  New  York  Central  Electric  Cor¬ 
poration  of  Perry,  the  Elmira  Water, 
Tran^ac  ^  Railroad  Corporation,  the  Mar- 

na  I  f 'is  Lighting  Company,  the  Jordan 

chart'd  Electric  Light  &  Power  Company  and 

'  the  Tracy  Development  Company  of 

L  of  virtually  all  small  op-  Waterloo,  N.  Y.  The  Rochester  Em- 
companies  between  Canea-  pire  Power  Corporation  was  organized 
acent  territory  and  Roch-  under  the  laws  of  New  York,  and  the 
is  assured  to  the  Rochester  stocks  to  be  acquired  are  now  owned  or 
;ric  Corporation,  the  New  controlled  by  the  Empire  Power  Cor- 
Public  Service  Commission  poration.  (For  other  details  of  this 
3ved  its  application  to  ac-  consolidation  see  the  Electrical 

iding  stock  in  the  Geneseo  World  for  June  16,  page  1307.) 
trie  Company,  the  Mount  Permission  for  the  merger  of  the 
linating  Company,  the  Hil-  Manchester  Electric  Company  with  the 
Light,  Heat  &  Power  Com-  Connecticut  Power  Company  of  New 
Cooper  Electric  Company.  London  through  an  exchange  of  com- 
c  Valley  Company,  recently  mon  stock  is  requested  in  a  petition 

r  the  E.  L. 'Phillips  inter-  entered  with  the  Coi^ecticut  Public 


Research — F.  W.  Peek,  Jr. 

Mass. 

Transportation  —  W.  M.  Vandersluis, 
Chicago. 

In  accordance  with  the  by-laws  of 
the  Edison  medal  committee,  the  board 
of  directors  confirmed  the  appointment 
by  President  Schuchardt  of  new  mem¬ 
bers  of  that  committee,  for  terms  of 
five  years  each,  as  follows :  Charles  E. 
Brush,  Cleveland;  D.  C.  Jackson.  Cam¬ 
bridge,  Mass.,  and  Elmer  A.  Sperry, 
Brooklyn,  N.  Y.  The  board  also  elected 
three  of  its  membership  to  serve  on  the 
Edison  medal  committee  for  terms  of  two 
years  each,  namely,  Bancroft  Gherardi, 
New  York;  H.  A.  Kidder,  New  York, 
and  E.  B.  Merriam,  Schenectady,  N.  Y. 


A.I.E.E.  Appointments 

Chairmen  Selected  for  the  Twenty-one 
General  and  the  Eighteen  Technical 
Committees — Edison  Medal  Commit¬ 
tee’s  New  Membership 

Ar  A  MEETING  of  the  board  of 
directors  of  the  American  Institute 
of  Electrical  Engineers  held  in  New 
York  on  Aug.  7  President  Schuchardt 
announced  the  committee  appointments 
for  the  administrative  year  commencing 
Aug.  1.  The  chairmen  of  the  commit¬ 
tees  are  as  follows : 

GENERAL  COMMITTEES 

Executive — R.  F.  Schuchardt,  Chicago. 
Eitiance — E.  B.  Meyer,  Newark,  N.  J. 
Meetings  and  Papers — H.  P.  Charles- 
worth,  New  York. 

Publication — W.  S.  Gorsuch,  New  York. 
Co-ordination  of  Institute  Activities — 
II.  A.  Kidder,  New  York. 

Board  of  Examiners — E.  H.  Everit,  New' 
Haven,  Conn. 

Sections — W.  R.  Kouwenhoven,  Balti¬ 
more. 

Student  Branches — J.  L.  Beaver,  Bethle¬ 
hem,  Pa. 

Membership — J.  E.  Kearns.  Chicago. 
Headquarters — R.  H.  Tapscott,  New 
York. 

Lav.' — C.  O.  Bickelhaupt,  Atlanta. 

Public  Policy — D.  C.  Jackson,  Cam¬ 
bridge,  Mass. 

Standards — F.  D.  Newbury,  East  Pitts¬ 
burgh,  Pa. 

Edison  Medal — Samuel  Insull,  Chicago. 
Lamme  Medal — Charles  F.  Scott,  New 
Haven,  Conn. 

Code  of  Principles  of  Professional  Con¬ 
duct — Harold  B.  Smith,  Worcester,  Mass. 

Columbia  University  Scholarships — W.  I. 
Slichter,  New  York. 

Award  of  Institute  Prises  —  H.  P. 
Charlesworth,  New  York. 

Safety  Codes — F.  V.  Magalhaes,  New 
York. 

Licensing  of  Engineers — Francis  Blos¬ 
som.  New  York. 

Advisory  Committee  to  the  Museums  of 
the  Peaceful  Arts — John  Price  Jackson, 
New  York. 

TECHNICAL  COMMITTEES 

Automatic  Stations — W.  H.  Millan,  St. 
Louis. 

Communication — H.  W.  Drake,  New 
York. 

Education — Edward  Bennett,  Madison, 


Central  Maine  Power  Company’s  New  Hydro  Plant 


Electrical  Machinery — W.  J.  Foster, 
Schenectady,  N.  Y. 

Electric  Welding — .\.  M.  Candy,  East 
Pittsburgh,  Pa. 

Electrochemistry  and  Electrometallurgy 
— (i.  W.  Vinal,  Washington,  D.  C. 

Electrophysics — V.  KarapetofF,  Ithaca. 

(icneral  Power  Applications — J.  F.  Ga.s- 
hill,  Philadelphia. 

Instruments  and  Measurements — Everett 
S.  Lee,  Schenectady,  N.  Y. 

Applications  to  Iron  and  Steel  Produc¬ 
tion — M.  M.  Fow'ler,  Chicago. 

Production  and  Application  of  Light — 
B.  K.  Shackelford,  Bloomfield.  N.  J. 

Applications  to  Marine  Work — W.  E. 
Thau,  New  York. 

Applications  to  Mining  Work — Carl  Lee, 
Chicago. 

Pov'cr  Generation — F.  A.  Allner,  Balti¬ 
more. 

Pmocr  Transmission  and  Distribution — 
H.  R.  Woodrow,  Brooklyn,  N.  Y. 

Protective  Deznees — E.  A.  Hester,  Pitts¬ 
burgh. 


Three  hydro-electric  plants  are 
now  in  service  within  a  mile  of  each 
other  on  the  Androscoggin  River  above 
Lewiston,  Me.,  generating  about  40,000 
hp.  for  the  Central  Maine  Power  Com¬ 
pany’s  system.  To  the  facilities  af¬ 
forded  by  the  Deer  Rips  and  Gulf  Island 
stations  the  plant  shown  above  adds 
5,500  hp.  The  latest  station,  ‘‘Andro¬ 
scoggin  No.  3,”  utilizes  water  previously 
wasted  when  the  Gulf  Island  develop¬ 


ment  ran  at  full  capacity.  It  contains 
a  4,500-kva.,  11, 000- volt  vertical  Gen¬ 
eral  Electric  generator  driven  by  an 
Allis-Chalmers  turbine  operating  under 
32-ft.  head.  Remote  control  from  the 
Deer  Rips  station  across  the  river  in¬ 
cludes  the  distant  manipulation  of 
ventilators  and  air  intakes.  The  out¬ 
put  of  the  station  is  delivered  via  an 
overhead  river  crossing  to  the  Deer 
Rips  switchboard. 
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Utilities  Commission  through  the  Hart¬ 
ford  Electric  Light  Company,  which 
controls  the  Connecticut  Power.  Cheney 
Brothers  are  owners  of  the  Manchester 
company,  which  is  now  purchasing  its 
energy  from  the  Hartford  system. 

Controlling  interest  in  the  Mount  Spokane 
Power  Company  near  Spokane,  Wash.,  has 
been  purchased  by  the  W.  B.  Foshay  Com¬ 
pany  of  Minneapolis  from  Mark  F.  Men¬ 
denhall  and  his  associates.  The  property 
valuation  is  about  $250,000.  There  are  900 
customers  in  Spokane  and  Stevens  Coun¬ 
ties.  Financing  of  the  purchase  is  being 
conducted  through  the  Public  Utilities  Con¬ 
solidated  Corporation,  a  Foshay  subsidiary 
and  recent  purchaser  of  small  properties  in 
the  Idaho  panhandle  in  the  Spokane  district. 
The  Mount  Spokane  company  has  three 
hydro-electric  plants  with  a  total  capacity 
of  about  1,200  hp. 

The  Northern  Adirondack  Power  Com¬ 
pany,  operating  in  Keeseville  and  seven 
towns  in  Clinton,  Essex  and  Franklin 
Counties,  N.  Y.,  has  made  application  to 
the  New  York  Public  Service  Commission 
for  approval  of  its  purchase  by  the  Eastern 
New  York  Electric  &  Gas  Company  of 
Mechanicville, 

Full  approval  of  the  plans  for  the  pro¬ 
posed  merger  of  the  Terre  Haute,  Indian¬ 
apolis  &  Eastern  Traction  Company  and 
the  Terre  Haute  Traction  &  Light  Com¬ 
pany  with  the  Indiana  Electric  Corpora¬ 
tion  was  voted  recently  at  special  meetings 
of  the  Terre  Haute,  Indianapolis  &  East¬ 
ern  and  the  Terre  Haute  Traction  &  Light 
companies.  The  next  step  toward  the 
consolidation  of  these  traction  properties 


with  the  Central  Indiana  Power  Company 
into  the  Indiana  Electric  Corporation  will 
be  a  petition  to  the  Indiana  Public  Service 
Commission  for  permission  to  effect  the 
merger.  The  two  traction  companies  op¬ 
erate  one  of  the  largest  systems  in  the 
state.  The  Central  Indiana  Power  Com¬ 
pany  serves  more  than  130  communities 
with  electric  power  and  owns  and  operates 
the  power  plant  at  Dresser,  Ind. 

The  Interstate  Public  Service  Com¬ 
pany’s  purchase  of  the  Elizabethtown 
Light  &  Power  Company,  already  an¬ 
nounced,  has  been  authorized  by  the  In¬ 
diana  Public  Service  Commission. 

The  Lake  Superior  District  Power  Com¬ 
pany  has  bought  three  additional  power 
dams  in  Rusk  County,  near  Ladysmith, 
Wis.,  at  a  price  said  to  be  $502,500.  The 
dam  sites  are  at  Ladysmith,  Port  Arthur 
and  Thomapple. 

At  a  special  election  the  village  of 
Dodge,  Neb.,  by  a  large  majority  voted  to 
sell  its  lighting  plant  to  the  Elkhorn  Val¬ 
ley  Power  Company. 

The  Iowa  Railway  &  Light  Corporation 
of  Cedar  Rapids  has  purchased  the  Peo¬ 
ple’s  Electric  Company  of  Bouton,  Iowa, 
which  owns  about  23  miles  of  rural  lines. 

It  is  reported  that  the  Gage  County 
Electric  Company  of  Beatrice,  Neb.,  has 
been  sold  to  the  Atlantic  Gas  S:  Electric 
Company  for  $434,000. 

The  Portage  Light  &  Power  Company, 
which  has  been  in  operation  in  Cambria 
County,  Pa.,  since  1905,  has  been  pur¬ 
chased  by  the  National  Electric  Power 
Company  and  will  be  operated  in  the  future 
by  the  Penn  Central  Light  &  Power  Com¬ 
pany,  from  which  it  has  purchased  power. 


Cumberland  Falls  Application  Examined 

Exhaustive  Official  Report  to  Federal  Power  Commission  Favors 
Granting  It  and  Postponing  Other  Cumberland  River 
Decisions — West  Virginia  Project 


i4N  EXHAUSTIVE  report  upon  nine 
related  applications  for  water-power 
rights  now  pending  before  the  Federal 
Power  Commission  has  just  been  sub¬ 
mitted  to  the  commission  over  the  signa¬ 
ture  of  O.  C.  Merrill,  its  executive  sec¬ 
retary.  Six  of  the  applications  are 
from  the  Kentucky  Hydro-Electric 
Power  Company,  one  from  the  Cumber¬ 
land  Hydro-Electric  Power  Company, 
one  from  the  Kentucky  Utilities  Com¬ 
pany  and  one  from  Robert  G.  Gordon. 
They  involve  development  of  the  Cum¬ 
berland  River  in  the  vicinity  of  Cum- 
l)erland  Falls,  of  the  Kentucky  River  at 
United  States  Dams  Nos.  1  to  14  in¬ 
clusive  and  on  its  South  and  North 
Forks,  of  the  Cumberland  at  and  above 
Wolf  Creek,  at  proposed  United  States 
Dams  Nos,  9  and  12  on  the  Cumberland, 
and  at  proposed  United  States  Dam 
No.  15  on  the  same  river.  Involved  in 
them  is  the  much-disputed  proposed 
development  at  the  Cumberland  Falls, 
against  which  scenery  preservationists 
have  protested  loudly. 

Four  of  the  applications  are  now  be¬ 
fore  the  commission  for  action  —  the 
Cumberland  Hydro  -  Electric  Power 
Company’s  for  a  plant  at  Cumberland 
Falls,  the  Kentucky  Hydro-Electric 
Company’s  for  the  site  above  Wolf 
Creek.  R.  G.  Gordon’s  for  rights  at  the 
proposed  federal  dams  Nos.  9  and  12 
on  the  Cumberland,  and  the  Kentucky 


Hydro-Electric  Company’s  for  rights 
at  proposed  federal  dam  No.  15. 

The  report  favors  the  Cumberland 
Falls  application,  with  provisions  for 
pre.serving  the  falls  and  maintaining 
free  access  to  them  by  the  public.  The 
Governor  of  Kentucky  and  the  Ken¬ 
tucky  State  Park  Commission  concur, 
with  certain  stipulations  to  the  effect 
just  noted.  The  Wolf  Creek  applica¬ 
tion  is  also  indorsed  in  the  report  to  the 
commission  subject  to  similar  conditions 
where  these  are  applicable  and  to  a 
number  of  special  conditions.  The  de¬ 
velopment  at  the  site  of  the  proposed 
federal  dams  in  the  Cumberland  should, 
it  is  recommended,  wait  upon  the  Ken¬ 
tucky  River  developments,  and  it  is 
advised  that  action  on  the  former  be 
indefinitely  deferred.  Full  development 
of  the  Kentucky  River,  it  is  declared, 
should  precede  any  project  upon  the 
Cumberland  except  that  at  Cumberland 
Falls.  From  the  standpoint  of  power 
production  the  appropriate  order  of  de¬ 
velopment  appears  to  be:  First,  Cum¬ 
berland  Falls  to  secure  its  kilowatt-hours 
and  the  regulating  value  of  its  consider¬ 
able  storage  capacity;  second,  the  de¬ 
velopment  of  the  power  at  the  existing 
government  dams  on  the  Kentucky 
River;  third,  the  storage  projects  on 
the  North  and  South  Forks  of  the  Ken¬ 
tucky;  fourth.  Wolf  Creek;  fifth,  dams 
Nos.  9,  12  and  15  on  the  Cumberland. 


The  West  Virginia  Hydro-Electric 
Company  of  Charlottesville,  Va.,  has 
applied  to  the  commission  for  a  license 
covering  a  project  on  New  River  just 
below  Hinton,  W.  Va.  It  is  planned 
to  construct  a  concrete  dam  creating  a 
head  of  32  ft.  The  reservoir  will  be 
one  mile  long.  The  power  house  is  to 
contain  three  7,000-hp.  units.  The  pri¬ 
mary  power  that  will  be  created  is 
5,680  hp.  The  preliminary  permit  cov¬ 
ering  this  project  expired  Nov.  5,  1924. 
A  question  of  jurisdiction  is  involved, 
but  it  is  believed  that  the  project  is  of 
sufficient  size  to  affect  navigation  in 
the  Kanawha  River  below.  As  the 
commission  has  taken  jurisdiction  in 
similar  cases,  the  prospects  are  that  it 
will  do  likewise  in  this  instance. 

The  Commonwealth  Mining  &  Ex¬ 
ploring  Company  of  Seattle  has  applied 
for  a  preliminary  permit  covering  a 
project  on  Davis  River  near  Hyder, 
Alaska.  It  is  planned  to  install  10,000 
hp.  The  power  is  to  be  used  in  mining 
and  milling  operations. 


Joint  Report  on  Great  Falls 
of  Potomac  Submitted 

A  report  on  the  feasibility  of  com¬ 
bining  power  and  park  development  at 
the  Great  Falls  of  the  Potomac  has  been 
submitted  to  Major  Brehon  Somervell, 
district  engineer  at  Washington.  This 
report  was  prepared  by  a  joint  commit¬ 
tee  composed  of  two  army  engineers 
and  two  landscape  architects  from  the 
office  of  the  National  Capital  Park  and 
Planning  Commission,  which  had  pre¬ 
viously  opposed  the  granting  of  a  power 
permit  at  Great  Falls  on  the  ground 
that  the  region  should  be  developed 
into  a  park.  It  is  believed  that  suffi¬ 
cient  evidence  has  been  obtained  to 
alter  this  conclusion.  In  fact,  the  con¬ 
sensus  of  engineering  opinion  seems  to 
be  that  a  dam  and  lake  development  in 
the  gorge  of  the  Potomac  would  en¬ 
hance  rather  than  mar  natural  beauties. 

The  situation  was  complicated  by  the 
passage  of  a  bill  in  the  last  session  of 
Congress  directing  the  Federal  Power 
Commission  to  withhold  any  preliminary 
permits  for  a  survey  of  the  power 
possibilities  of  Great  Falls.  Congress 
has  thus  taken  unto  itself  the  direct 
supervision  of  the  falls. 


Court  Street  Dam  at  Rochester 
Operated  by  State 

Frederick  Stuart  Greene,  Superin¬ 
tendent  of  Public  Works  for  the  State 
of  New  York,  calls  attention  to  an 
erroneous  statement  contained  in  an 
item  in  last  week’s  Electrical  World 
(page  282)  concerning  the  Rochester 
Gas  &  Electric  Corporation  to  the  effect 
that  that  company  operates  the  Court 
Street  dam  in  Rochester.  Colonel 
Greene  says :  “The  Court  Street  dam 
is  owned  and  operated  by  the  .State  of 
New  York.  The  responsibility  for  this 
dam  is  vested  in  the  Department  of 
Public  Works,  and  the  work  is  under 
the  direct  control  of  the  Commissioner 
of  Canals  and  Waterways.” 
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Senator  Walsh  Attacks 
Utility  Industry 

Originator  of  Inquiry  Views  Evidence 
Thus  Far  Elicited  by  Federal  Trade 
Commission  as  “Portentous”  and 
Looks  for  Worse  to  Come 

ENATOR  THOMAS  J.  WALSH 
of  Montana,  father  of  the  inquiry 
into  public  utility  companies  now  being 
made  by  the  Federal  Trade  Commis¬ 
sion,  took  a  stand  distinctly  hostile  to 
the  industry  in  a  recent  address  before 
the  Montana  Bar  Association.  After 
a  recitation  in  highly  critical  vein  of 
various  matters  brought  out  concerning 
the  methods  and  practices  of  the  in¬ 
formation  bureaus,  the  Senator  said: 

The  portentous  movement  of  which  the 
commission  through  its  hearings  gives  reli¬ 
able  information  is  a  new  development  in 
American  life.  It  may  have  had  its  proto¬ 
types,  but  nothing  approaching  it  in  magni¬ 
tude,  in  perfection  of  organization  or  in 
the  means  commanded  for  influencing  pub¬ 
lic  opinion  for  private  gain  is  known  to 
our  history  or  probably  to  that  of  any 
other  country.  The  statement  is  attributed 
to  Senator  Norris  that  power  is  to  be  the 
great  political  issue  of  the  immediate 
future.  The  potentialities  of  the  great 
organizations  whose  activities  have  been 
reviewed  are  such  as  to  occasion  genuine 
alarm.  Whether  the  companies  they  rep¬ 
resent  are  even  now  so  intimately  knit  or 
associated  as  to  constitute  industrially  one 
great  power  trust,  it  is  undeniable  that 
with  reference  to  every  controversial  ques¬ 
tion.  economic  or  political,  affecting  the 
business  in  which  they  are  engaged,  they 
act  as  a  unit.  Every  project  contemplat¬ 
ing  the  development  of  electrical  energy 
by  governmental  agencies,  however  inci¬ 
dental  to  some  great  public  works  it  may 
be,  encounters  their  concerted  and  power¬ 
ful  opposition.  .  .  . 

A  determined  effort  should,  and  doubt¬ 
less  will,  be  prosecuted  to  ascertain  how 
much  of  truth  there  is  in  the  oft-repeated 
claim  that  energy  is  supplied  more  cheaply 
by  privately  owned  than  by  publicly  owned 
plants.  If  my  own  study  of  the  problem 
has  warranted  me  in  venturing  any  opinion 
as  to  the  future  revelations  in  the  course 
of  the  hearings  before  the  commission,  I 
should  say  that  innumerable  instances  will 
be  adduced  of  frenzied  financing,  of  pur¬ 
chases  at  exorbitant  prices  of  plants,  and 
of  the  issuance  of  securities  in  amount  out 
of  all  proportion  to  the  value  of  the  prop¬ 
erty  involved,  as  determined,  not  by  ap¬ 
praisement — difficult  if  not  impossible  to 
make — but  by  record  and  other  indubitable 
evidence  readily  at  hand. 


Electrical  Peace  Between  the 
Two  Kansas  Citys 

A  twenty-year  contract  just  entered 
into  between  the  Kansas  City  Power  & 
Light  Company  of  Kansas  City.  Mo.. 
<ind  the  municipal  authorities  of  Kansas 
City,  Kan.,  is  expected  to  put  an  end 
to  long-standing  friction  over  invasion 
of  the  latter’s  territory  from  the  Mis¬ 
souri  side  of  the  state  line.  If  a  large 
power  consumer  whose  agreement  to 
take  service  from  the  power  company 
has  been  taken  into  court  by  the  Kansas 
municipality  will  consent  to  transfer  its 
patronage  to  the  latter,  as  is  thought 
reasonably  certain,  the  power  company 


will  abandon  the  field  in  the  neighbor¬ 
ing  city  except  in  the  case  of  five  other 
large  consumers  with  whom  the  com¬ 
pany  has  long-term  contracts. 

In  return  for  this  concession,  the  mu¬ 
nicipal  plant  has  agreed  to  make  a 
“standby”  connection  at  the  state  line, 
under  the  intercity  viaduct,  to  enable 
the  city  to  obtain  energy  from  the  com¬ 
pany  at  such  times  as  the  load  exceeds 
the  normal  capacity  of  its  own  plant. 
The  contract  calls  for  an  emergency 
standby  of  2,500  kw.,  which  the  com¬ 
pany  stands  ready  to  supply  on  demand, 
the  price  reported  being  a  monthly 
minimum  cf  $3,700, 

Commissiorer  A.  H.  Strickland  of 
Kansas  City,  Kan.,  who  with  the  Mayor 
and  the  chief  engineer  of  the  municipal 
plant  worked  out  the  agreement  with 
President  J.  F.  Porter  of  the  power 
company,  said  the  connection  will  save 
his  city  the  necessity  of  spending  from 
$2,000,000  to  $2,500,000  in  the  next  year 
for  extensions  of  the  lighting  plant. 


Continued  Attacks  on  Ohio 
Utilities  Law 

Charles  H.  Hubbell,  Cleveland,  Demo¬ 
cratic  candidate  for  the  nomination  for 
State  Auditor,  has  mailed  to  Edward  C. 
Turner,  Attorney-General  of  Ohio,  a 
copy  of  an  initiated  petition  to  abolish 
the  pre.sent  Perce  utilities  law  and  re¬ 
make  the  .State  Utilities  Commission 
Under  the  law  the  initiated  petition  must 
be  submitted  to  the  new  General  As¬ 
sembly  in  January.  Mr.  Hubbell  said 
that  if  the  Legislature  rejects  it  he  will 
circulate  petitions  to  place  the  proposed 
law  on  the  ballots  next  year. 

The  law  drafted  by  Mr.  Hubbell  would 
make  confirmation  by  the  State  Senate 
of  appointments  to  the  State  Utilities 
Commission  unnecessary.  It  also  pro¬ 
poses  that  the  board  be  increased  from 
three  to  five  members,  at  least  two  of 
whom  would  be  women.  The  salary  of 
each  member  would  be  increased  from 
the  present  $6,000  yearly  to  $10,000, 
and  utilities  of  the  state  would  be  as¬ 
sessed  $232,000  annually  to  meet  the  in¬ 
crease  instead  of  the  present  $200.(KK). 
clauses  in  the  present  statute  which 
concern  increases  in  the  utility  service 
rates  would  be  made  more  stringent  and 
no  member  or  employee  of  the  State 
Utilities  Commission  would  be  per¬ 
mitted  to  accept  employment  from  any 
industrial,  business  or  utility  concern  for 
two  years  after  his  .state  services  end. 

The  utilities  law  was  under  hot  fire 
from  both  sides  of  the  political  fence 
during  the  recent  pre-primary  cam¬ 
paign.  Mr.  Hubbell  has  assailed  the 
present  commission  several  times  in 
connection  with  an  effort  he  is  further¬ 
ing  to  obtain  extension  of  electric  light 
service  in  certain  rural  sections  of  the 
state.  From  the  Republican  side  the 
Attorney-General,  who  was  a  candidate 
for  the  gubernatorial  nomination,  has 
attacked  what  he  terms  a  joint  lobby  of 
utility  interests  and  the  Anti-Saloon 
League.  I'he  Attorney-General  .says  he 
would  like  to  see  the  Pence  law  stricken 
from  the  statute  books. 


Cleveland’s  New  Terminal 
to  Be  Electrified 

Zone  Will  Cover  16  Miles,  from  Linn- 

dale  to  Collinwood — American  Loco¬ 
motive  and  General  Electrie  Compa¬ 
nies  Huilding  Engines 

4LL  passenger  trains  in  and  out  of 
xx Cleveland  will  be  handled  by  elec¬ 
tric  locomotives  after  Jan.  1,  1930,  the 
Cleveland  Union  Terminals  Company 
has  announced.  The  newly  electrified 
zone  is  to  include  about  16  miles  of 
multiple-track  route,  extending  from 
Linndale  on  the  west  through  the  ter¬ 
minal  station  now  under  construction 
to  Collinwood  on  the  east.  A  portion 
of  this  electric  zone  will  be  on  the  right- 
of-way  of  the  New  York  Central  and 
Big  Four  lines  and  the  remainder  on 
the  Nickel  Plate. 

The  power  distribution  will  be  of 
3,000  volts  direct  current,  with  catenary 
overhead  construction.  The  motive 
power  for  the  initial  operation  will  in¬ 
clude  twenty  204-ton  geared-type  passen¬ 
ger  locomotives.  These  hxromotives  are 
being  built  jointly  by  the  American  Lo¬ 
comotive  and  the  General  Electric  com¬ 
panies.  They  will  have  ample  capacity 
for  handling  Pullman  trains  weighing 
as  much  as  1,275  tons  trailing,  equiva¬ 
lent  to  seventeen  75-ton  Pullman  cars. 
Each  unit  will  weigh  204  tons,  with 
150  tons  on  the  driving  axles.  The  six- 
geared  driving  motors  will  have  a  total 
rating  of  2.900  hp.  at  the  one-hour  rat¬ 
ing  and  2,465  hp.  at  the  continuous 
rating.  At  each  end  of  the  locomotive 
is  a  two-a.xle  guiding  truck  designed 
to  insure  successful  operation  at  high 
speeds.  The  total  length  of  the  locomo¬ 
tive  is  80  ft.,  while  the  length  of  the 
cab  is  only  52  ft.  The  running  gear 
includes  two  three-axle  Commonwealth 
Steel  trucks  coupled  by  an  articulated 
joint  and  two  two-axle  guiding  trucks, 
each  carrying  a  weight  of  approximately 
27  tons. 

The  motors  are  of  the  usual  design 
for  articulated  truck-type  locomotives. 
l)eing  carried  at  one  side  on  the  driving 
axle  and  at  the  rffher  on  the  transom 
through  a  spring  nose  susjiension.  Two 
cushion-type  gears  are  provided  for 
each  motor,  one  at  each  end  of  the 
shaft  meshing  with  a  pinion  on  each 
end  of  the  motor.  The  gear  ratio  is 
79  to  2^).  The  control  is  designated  as 
PCL  non-automatic  and  includes  provi¬ 
sion  for  the  operation  of  two  or  more 
locomotives  in  multiple  unit.  The  mas¬ 
ter  controller  has  main  handle,  a  reverse 
handle  and  a  field  control  handle,  with 
suitable  interlocking  to  prevent  improper 
handling.  The  control  provides  a  total 
of  nine  running  positions  and  33  re¬ 
sistance  steps. 

The  main  circuits  are  protected  by  a 
high-speed  circuit  breaker  which  opens 
ahead  of  the  main  contactors.  Current 
at  1,500  volts  is  supplied  by  a  3.000/ 
1,500- volt  dynamotor  for  driving  the 
blowers  and  some  other  auxiliary  cir¬ 
cuits.  Low- voltage  power  for  control, 
lights,  etc.,  is  taken  from  a  control 
generator  mounted  on  an  extension  of 
the  dynamotor  shaft. 
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Briefer  News 
cAk _ 

Texas  Company  Will  Light  Mex¬ 
ican  Town.  —  The  Hidalgo  Utilities 
Company  has  secured  a  franchise  for 
furnishing  the  town  of  Reynosa,  Mex¬ 
ico,  with  electric  power  and  light.  The 
company  will  construct  a  power  trans¬ 
mission  line  from  its  plant  at  Hidalgo, 
Tex.,  across  the  Rio  Grande  to  Reynosa, 
which  is  opposite  Hidalgo. 


Utah  Company  Plans  Small 
Plant  on  Virgin  River. — Permission 
to  construct,  maintain  and  operate  a  new 
hydro-electric  generating  plant  of  800 
kw.  capacity  on  the  Virgin  River,  near 
the  town  of  La  Verkin,  in  Washington 
County,  Utah,  is  asked  by  the  Dixie 
Power  Company,  in  an  application  filed 
with  the  Public  Utilities  Commission  of 
the  state.  The  estimated  cost  is  $90,000. 


Vermont-New  Hampshire  Inter¬ 
connection. — The  Twin  State  Gas  & 
Electric  Company  is  building  a  line  to 
connect  its  33,000-volt  system  in  the 
Berlin  division  with  the  33,000-volt  line 
of  the  Bradford  Electric  Company. 
This,  together  with  the  connection  made 
in  January  with  the  line  of  the  Public 
Service  Company  of  New  Hampshire 
from  Canaan  to  Lancaster,  makes  a 
tie-up  in  the  northern  part  of  New 
Hampshire  and  Vermont  extending  52 
miles  from  Gorham  to  St.  Johnsbury 
and  117  miles  to  Wilder,  Vt. 


Serving  Western  New  York  In- 
nu.STRiES.  —  Fast-growing  gypsum  in¬ 
dustries  and  paper  mills  in  western  New 
York  at  Mumford,  Wheatland.  Garbutt 
and  Scottsville  have  been  assured  a  con¬ 
stant  supply  of  power  up  to  3,000  hp. 
through  completion  of  the  Niagara, 
Lockport  &  Ontario  Power  Company’s 
60,000/1 1,000-volt  substation  at  Wheat- 
land.  The  station  is  fed  from  the 
60.000-volt  lines  and  assures  three 
sources  of  power  for  Scottsville,  Cale¬ 
donia  ‘and  surrounding  towns. 


Newcastle,  Tnd.,  Gives  Lighting 
Contract  to  Private  Company. — Al¬ 
though  Newcastle,  Tnd.,  owns  its  elec¬ 
tric  lighting  plant,  it  has  given  a  five- 
year  contract  to  the  Interstate  Public 
Service  Company  to  light  the  streets  at 
the  rate  of  cents  a  kilowatt-hour  for 
the  first  25.000  kw.-hr.  a  month  and  1^ 
cents  for  the  excess.  Defended  by  the 
Mayor  as  saving  $8,000  a  year  to  the 
city,  the  contract  is  opposed  by  some 
citizens  who  fear  an  eventual  sale  of 
the  municipal  plant,  and  they  have  ap¬ 
pealed  to  the  Public  Service  Commis¬ 
sion  to  disapprove  the  transaction. 


Arkansas  Power  &  Light  Company 
Transmission  Lines.  —  Engineers  of 
the  Arkansas  Power  &  Light  Company 
have  announced  that  a  110-kv.  trans¬ 
mission  line  is  being  constructed  from 
Camden,  Ark.,  to  Haynesville,  La.,  at  a 
cost  of  $300, OCX).  This  line  will  conr 
nect  at  Camden  with  the  line  from  the 


Sterlington  (La.)  gas-fired  plant,  and  it 
will  serve  Stephens,  McNeil,  Magnolia 
and  other  towns  between  Camden  and 
Haynesville.  It  will  be  completed  by 
Oct.  1.  Company  officials  have  also 
announced  the  completion  of  the  trans¬ 
mission  line  from  Pine  Bluff  to  North 
Little  Rock,  along  the  river,  at  a  cost 
of  $200,000. 


Growth  of  Arizona  Edison  Com¬ 
pany. — The  Arizona  Edison  Company 
of  Douglas,  Ariz.,  will,  it  is  reported, 
start  work  immediately  on  a  new  power 
house  near  Bisbee  to  serve  that  place 
and  adjacent  towns.  Two  Diesel  en¬ 
gine  units  of  1,000  hp.  each  have  been 
installed  in  the  company’s  plant  at 
Yuma,  and  the  entire  power  house  has 
been  rehabilitated.  At  Douglas  the 
capacity  of  the  pow'er  house  is  being  in¬ 
creased  33  per  cent.  The  company’s 
electric  properties  at  Florence  are  being 
improved,  and  additions  and  betterments 
are  being  made  to  the  electric  properties 
at  Casa  Grande. 


Central-Station  Company  Goes  to 
THE  Aid  of  Municipally  Served  City 
Threatened  with  Darkness.  —  The 
Central  Illinois  Public  Service  Company 
on  Aug.  6  went  to  the  relief  of  Shelby- 
ville.  Ill.,  by  agreeing  to  extend  a  high- 
tension  line  into  that  town  to  provide 
electric  light  and  power  to  residential 
and  industrial  and  commercial  con¬ 
sumers  and  to  the  city.  Shelbyville  was 
threatened  with  darkness  because  a 
court  injunction  restrains  Fairbanks, 
Morse  &  Company  from  installing  addi¬ 
tional  equipment  and  making  other  im¬ 
provements  to  the  municipal  light  plant. 
The  auxiliary  service  to  be  furnished 
by  the  public  service  company  is  merely 
temporary  pending  the  final  disposition 
of  the  court  action. 


Expansion  in  Southern  Alabama. 
— An  extensive  distribution  program 
which  will  connect  other  towns  to  the 
nine  it  already  serves  is  announced  by 
the  Bayou  Power  &  Ice  Company,  Bayou 
la  Batre,  Ala.,  of  which  W.  C.  Roycroft 
is  manager.  Though  only  a  year  old. 
this  company  has  more  than  50  miles  of 
transmission  line. 


Plants  on  Colorado  River,  Texas, 
May  Yet  Be  Built  Under  Existing 
Permits. — The  permits  which  the  Syn¬ 
dicate  Power  Company  of  Dallas  holds 
from  the  Texas  State  Board  of  Water 
Engineers  for  the  construction  of  six 
dams  and  hydro-electric  plants  on  the 
Colorado  River  do  not  expire  until 
May  1,  1929,  and  it  is  stated  that  the 
withdrawal  of  the  Insull  interests  from 
these  projects  does  not  necessarily  mean 
that  the  dams  and  plants  will  not  be 
constructed.  The  Syndicate  Power 
Company  is  negotiating  with  other 
electric  power  interests  with  the  view 
of  bringing  about  a  fulfillment  of  the 
permits,  according  to  information  re¬ 
ceived  by  the  State  Board  of  Water 
Engineers. 


Pasadena  Director  Would  Estab¬ 
lish  Airport  with  City’s  Lighting 
Revenues. — The  annual  profits  to  the 
city  of  Pasadena,  Cal.,  from  its  Munici¬ 
pal  Light  and  Power  Department, 
amounting  to  more  than  $500,000.  should 
be  used  to  erect  a  civic  auditorium,  pro¬ 
vide  an  airport  and  develop  a  park  in 
one  of  the  mountain  canyons  adjacent 
to  the  city,  according  to  City  Director 
Robert  L,  Daugherty.  The  City  Direc¬ 
tor  said  that  it  was  highly  important 
to  retain  the  good  will  of  private  power 
corporations  and  that  if  Pasadena 
should  reduce  its  light  rates,  this  good 
will  would  be  lost  and  in  case  of  emer- 


Projected  College  of  Engineering  at  Los  Angeles 


WITHIN  a  short  time  work  may 
be  started  on  a  group  of  new 
engineering  buildings  for  the  University 
of  Southern  California,  Los  Angeles. 
These  buildings,  which  will  house  the 
new  college  of  engineering  referred  to 
in  the  Electrical  World  for  April  7 
(page  726),  will  be  erected  on  the  cor¬ 
ner  of  Exposition  Boulevard  and  Uni¬ 
versity  Avenue.  In  them  will  be  con¬ 
tained  the  laboratories,  classrooms  and 
offices  of  the  five  departments  of  the 


new  college.  Provision  will  be  made 
for  a  student  body  of  500  to  600.  In 
the  main  building,  shown  herewith  from 
the  architect’s  drawing,  will  be  the  de¬ 
partments  of  civil,  electrical  and  mechan¬ 
ical  and  hydraulic  laboratories  and  the 
departments  of  chemical  and  petroleum 
engineering.  The  estimated  cost  of 
these  buildings,  which  will  conform  to 
the  general  architectural  style  of  the 
new  university  buildings,  will  be  $360,- 
000;  of  initial  equipment,  $111,625. 
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gency  the  city  would  be  unable  to  use 
the  facilities  of  the  power  company. 
He  admitted  that  the  use  he  advocates  of 
light  funds  would  be  an  indirect  form 
of  taxation  on  consumers. 


Iowa  Public  Service  Company  to 
Shift  Headquarters. — The  Iowa  Pub¬ 
lic  Service  Company,  which  now  has 
headquarters  in  Fort  Dodge.  Iowa,  is 
preparing  to  transfer  its  main  office  to 
Sioux  City,  Iowa,  it  is  learned.  The 
Iowa  Public  Service  recently  acquired 
the  Sioux  City  Gas  &  Electric  Com¬ 
pany.  and  when  the  change  is  effected  it 
will  probably  combine  the  two  offices. 
The  change  will  affect  about  200  em¬ 
ployees  now  in  Fort  Dodge. 


Buii.ding  a  Transmission  Line  in 
THE  Kentucky  Mountains. — Within 
a  short  time  the  difficult  job  of  building 
a  66, 000- volt  transmission  line  for  15 
miles  straight  over  the  mountains  from 
Corbin  to  Williamsburg.  Ky.,  will  be 
completed  by  the  Kentucky  Utilities 
Company.  Materials  and  supplies  were 
drawn  to  many  isolated  spots  by  mule 
and  man  power.  This  new  line,  which 
is  of  the  H-frame  type,  will  supply  elec¬ 
trical  energy  in  unlimited  amount  to 
Williamsburg  from  the  company’s  east¬ 
ern  Kentucky  transmission  system, 
which  receives  power  from  the  Dix 
River  and  Kentucky  River  hydro-elec¬ 
tric  stations  and  the  Pineville  steam 
station.  The  installation  includes  a  300- 
kva.  transformer  substation  at  Williams- 
hurg. 


Final  Development  on  Beaver 
River,  N.  Y.,  Under  Way.  —  Much 
interest  is  being  shown  in  the  Mo- 
shier  development  now  under  con¬ 
struction  by  the  Power  Corporation 
of  New  York  just  above  Beaver  River 
and  23  miles  from  Lowville,  N.  Y. 
It  will  consist  of  an  earth  dam  about  90 
ft.  high  which  will  divert  the  water 
through  a  pipe  line  10  ft.  in  diameter 
and  about  10,000  ft.  long,  to  a  power 
hou.se  containing  two  6,000-hp.  units. 
"Provision  will  be  made  for  the  future 
'in.stallation  of  a  duplicate  pipe  line  and 
12,000  additional  hor.sepower  capacity. 
This  plant  is  the  final  unit  in  the  com¬ 
plete  development  of  the  Beaver  River 
trom  beginning  to  end.”  said  W.  P. 
Creager,  vice-president  and  chief  engi¬ 
neer  of  the  Power  Corporation.  At  the 
present  time  three  hundred  men  are 
employed  on  the  construction,  and  it  is 
thought  that  the  work  will  be  completed 
next  spring. 


Suburban  Light  &  Power  Wins 
Decision  in  Alliance  (Ohio)  Suit. 

The  injunction  granted  in  Ohio  to 
the  Ohio  Public  Service  Company 
which  forbade  the  Suburban  Light  & 
Power  Company  to  make  interconnec¬ 
tion  with  the  Alliance  Power  Com¬ 
pany’s  lines  (Electrical  World,  April 
page  831)  has  been  dis.solved.  As 
previously  reported,  the  trouble  arose 
when,  following  a  change  of  ownership, 
the  Suburban  company  sought  to  in¬ 
validate  a  contract  for  the  purchase  of 
power  from  the  Ohio  Public  Service 


Company  and  to  become  an  integral 
part  of  the  purchasers’  system,  w'hich 
includes  the  Alliance  Power  and  Stark 
Electric  Railroad  companies.  Action 
for  trespass  and  an  intercompany  war 
followed.  Appeal  from  the  court  deci¬ 
sion  just  made  will,  it  is  thought,  be 
taken. 


Coming  Meetings 

[A  complete  directory  of  electrical 
associatlon.s,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  Issue  for 
July  7,  page  48.] 

American  Institute  of  Electrical  Engi¬ 
neers  —  Pacific  Coast  convention, 
Spokane,  Wash.,  Aug.  28-31.  F. 
L.  Hutchinson,  33  West  33th  St., 
New  York. 

Pennsylvania  Electric  Association — 
Bedford  Springs,  Pa.,  Sept.  5-7.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg, 
Pa. 

Maryland  Utilities  Association — Brad- 
dock  Hotel,  Braddock  Heights,  Md., 
Sept.  7.  D.  E.  Kinnear,  1005  Conti¬ 
nental  Bldg.,  Baltimore. 

IVestern  Section,  International  Associ¬ 
ation  of  Electrical  Inspectors — Cos¬ 
mopolitan  Hotel,  Denver,  Sept.  10-12. 
W.  S.  Boyd.  175  West  Jackson  Blvd., 
Chicago. 

Society  for  Electrical  Development — 
Annual  meeting.  New  York,  Sept. 
14.  J.  Smieton,  Jr.,  420  Lexington 
Ave.,  New  York. 

Illuminating  Engineering  Society — 
Toronto,  Can.,  Sept.  17-20.  1.^  H. 

Graves,  29  West  39th  St.,  New  York. 
Rocky  Mountain  District,  N.E.L.A. — 
Hotel  Colorado,  Glenwood  Springs, 
Sept.  17-20.  (With  Colorado  Util¬ 
ities  Association.)  O.  A.  Weller, 
Public  Service  Co.  of  Colorado. 
Denver. 

Empire  State  Gas  and  Electric  Asso¬ 
ciation — Saranac  Inn,  Upper  Sara¬ 
nac,  N.  Y.,  Sept.  20-21.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
New  York. 

American  Electric  Railway  Association 
—Cleveland,  Sept.  22-28.  J.  W. 
Welsh,  292  Madison  Avenue,  New 
York. 

International  Committee  on  Illumina¬ 
tion,  Saranac  Inn,  Lake  Saranac, 
N.  Y,  Sept.  22-28.  (See  Illuminat¬ 
ing  Engineering  Society.) 

New  England  Section,  N.E.L.A. — 
Poland  Springs  House,  South  Poland 
Springs,  Me.,  Sept.  24-27.  Miss  O.  A. 
Burslel,  Statler  Bldg.,  Boston. 

Great  Lakes  Section,  N.E.L.A. — French 
Lick  Springs,  Ind.,  Sept.  27-29.  R.  V. 
Prather.  205  Illinois  Mine  Workers’ 
Bldg.,  Springfield,  Ill. 

American  Society  of  Mechanical  Engi¬ 
neers — Boston,  Oct.  1-3.  C.  W.  Rice, 
29  West  39th  St.,  New  York. 
As.soclatlon  of  Edison  Illuminat¬ 
ing  Companies — Chamberlln-Vander- 
bilt  Hotel,  Old  Point  Comfort,  Va., 
Oct.  1  to  5.  P.  S.  Millar,  East  End 
Ave.  and  80th  St.,  New  York. 
National  Safety  Council — Hotel  Penn- 
.sylvanla.  New  York,  Oct.  2-5.  W.  H. 
Cameron,  108  East  Ohio  Street,  Chi¬ 
cago. 

Southern  Appalachian  Power  Confer¬ 
ence — Atlanta,  Oct.  8-10.  W.  A. 
Nelson,  Charlottesville,  Va. 

American  Welding  Society — Philadel¬ 
phia.  Oct.  8-13.  M.  M.  Kelly,  33 
West  39th  St.,  New  York. 

Eastern  Association  of  Electrical  In¬ 
spectors — Municipal  Bldg.,  Spring- 
field,  Mass.,  Oct.  10-11.  “R.  Walker, 
85  John  St.,  New  York."' 

Kansas  Section,  N.E.LA.  —  .Wichita, 
Kan.,  Oct.  18-19.  H.  I.,ee  Jones,  401 
National  Reserve  Bldg.,  Topeka. 
International  Association  of  Municipal 
Electricians — Hotel  Montelson,  New 
Orleans,  Oct.  22-26.  H.  N.  Lang, 
Box  1864,  Orlando,  Fla. 

Public  Utilities  Association  of  West 
Virginia — Hotel  Pritchard,  Hunting- 
ton,  Oct.  24-25.  A  Bliss  McCrum, 
514  Charleston  National  Bank  Bldg., 
Charleston. 

American  Institute  of  Electrical  Engi¬ 
neers  —  Regional  meeting,  Atlanta, 
Oct.  29-31.  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York. 

National  Electrical  Manufacturers’ 
Association  —  Apparatus  Division, 
BrlarcllfT  Lodge,  Brlarcllff,  N.  Y., 
Oct.  29-Nov.  1.  S.  N.  Clarkson, 
420  Lexington  Ave.,  New  York. 


Springfield,  Mass.,  May  Circum¬ 
vent  Obstacle  to  Making  New  Gen¬ 
erating  Plant  Site. — Reduction  of  the 
headland  that  forms  a  bottleneck  in  the 
Connecticut  River  at  Pecousic,  below 
the  city  of  Springfield,  is  under  con¬ 
sideration  by  that  city  as  a  possible 
means  by  which  the  War  Department’s 
consent  may  be  obtained  for  the  river¬ 
front  fill  by  which  it  was  proposed  to 
make  new  land  for  the  use  of  the  United 
Electric  Light  Company  and  others. 
This  would  avert  the  prospect  of  the 
United  Electric’s  river  plant  being 
moved  across  the  Connecticut.  The 
rocky  formation  of  the  headland  and 
the  necessity  of  relocating  the  New 
York,  New  Haven  &  Hartford  Railroad 
tracks  at  that  point  may  stand  as  ob¬ 
stacles  to  this  proposal. 


Montreal  Plans  to  Generate  Own 
Power  for  Public  Uses. — The  city  of 
Montreal  is  preparing  plans  for  the 
generation  of  the  electric  power  used 
for  its  pumping  station,  its  street  light¬ 
ing  and  other  municipal  purposes.  It  is 
hoped  to  make  a  saving  of  approx¬ 
imately  $500,000  a  year.  At  the  present 
time  the  power  purchased  from  local 
companies  is  6,000  hp.  and  the  city  pays 
$750,000  annually.  The  municipality 
intends  to  use  the  overflow  from  the 
aqueduct  canal  and  hopes  to  be  able  to 
supply  its  own  power  for  all  uses  at  an 
annual  cost  of  $250,000.  It  is  expected 
that  the  city  will  be  enabled  to  generate 
20,000  hp.  In  this  event  the  surplus 
would  be  sold  to  local  distributing 
agencies,  thereby  making  a  profit  on  the 
cost  of  production. 


Perry,  N.  Y.,  Gives  up  Idea  of 
Municipal  Plant. — Convinced  ap¬ 
parently  that  an  established  power  com¬ 
pany  can  serve  the  community  more 
economically  than  could  a  municipal 
plant.  Perry  (N.  Y.)  village  officials 
have  made  a  five-year  contract  with  the 
New'  York  Central  Electric  Corpora¬ 
tion  providing  for  the  operation  of 
street  lights  and  the  installation  of  a 
new  boulevard  lighting  system  in  the 
business  section  and  have  abandoned 
their  original  idea  of  having  the  village 
own  the  fixtures  as  a  forerunner  to  a 
plant  of  its  own.  Four-hundred-watt 
lights  are  to  be  installeil  .in  the  down¬ 
town  section  and  will  make  the  chief 
street  the  most  brilliantly  lighted  in 
Genesee  County. 


Oregon’s  Governor  Seeks  to  Check 
Speculation  in  Utilities. — Governor 
Patterson  of  Oregon  has  appointed  a 
special  committee  of  representative  cit¬ 
izens  of  the  .state  to  undertake  a  review 
of  the  existing  laws  regulating  corpora¬ 
tions  doing  a  financial  business  that  are 
not  already  regulated  by  the  banking 
laws.  It  is  the  desire  of  the  Governor 
that  this  committee  draft  such  amend¬ 
ments  to  the  state  banking  laws  as  will 
enable  the  Corporation  Commissioner  to 
examine  and  check  many  concerns 
w'hich  have  been  borrowing  money  under 
no  authorized  regulation.  Involved  in 
these  latter  transactions  during  the  past 
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four  years  have  been  speculators  in  util¬ 
ity  industries,  and  in  the  interest  of  the 
investing  public  the  committee  is  re- 
(juested  to  bring  these  “fly-by-night” 
promoters  under  the  jurisdiction  of  the 
Corporation  Department  in  a  manner 
which  will  leave  no  room  for  question¬ 
able  financing  of  properties  acquired  for 
unrely  speculative  purposes. 

Carolina  Power  &  Light’s  Pigeon 
River  Development.  —  The  Pigeon 
River,  or  Waterville,  development  of 
the  Carolina  Power  &  Light  Company, 
near  the  Tennessee  line,  will  be  com¬ 
pleted  late  next  year,  a  recent  report 
says.  This  plant  will  be  somewhat 
larger  than  the  Norwood  station,  which 
recently  went  into  service  on  the  Pee 
Dee.  The  Waterville  plant’s  initial 
capacity  will  be  90,000  hp.  from  two 
units.  Provision  is  being  made  for  a 
third  unit,  which  will  make  the  ulti¬ 
mate  capacity  of  the  plant  133,000  hp. 
The  dam,  of  the  arched  type,  will  be 
180  ft.  high  to  the  spillway  crest  and 
600  ft.  long  at  the  top.  It  will  stand 
12  miles  upstream  from  the  power 
house.  The  reservoir  will  extend  up¬ 
stream  for  5  miles.  The  storage  basin 
will  have  a  maximum  width  of  1,800  ft. 
and  an  average  w'idth  of  900  ft.  From 
the  dam  the  water  will  be  conducted 
into  and  through  a  14-ft.  horseshoe- 
shape,  concrete-lined  tunnel  about  6.4 
miles  long.  The  difference  in  elevation 
between  headwater  and  tailwater  will 
l>e  8f)l  ft.  The  effective  head,  con¬ 
sidering  all  allowances,  will  be  755  ft.. 
«)ne  of  the  highest  heads  east  of  the 
Rocky  Mountains. 

Electrification  of  Farms  on  High¬ 
ways  TO  National  Capital.  —  The 
electrified  farms  which  are  being  estab¬ 
lished  along  the  main  highways  leading 
to  Washington.  D.  C.  (see  Electrical 
World  for  April  28,  page  878),  through 
the  activities  of  the  rural  development 
committee  of  the  N.E.L.A.,  will  be  open 
for  demonstration  in  time  for  the  fall 
tourist  .season.  This  is  announced  by 
a  committee  representing  the  N.E.L.A., 
the  Maryland  and  District  of  Columbia 
power  companies  and  the  United  States 
Department  of  Agriculture.  The  chair¬ 
man  of  the  committee  is  Herbert  Wag¬ 
ner,  president  of  the  Consolidated  Gas. 
Electric  Light  &  Power  Company  of 
Baltimore.  Authorities  of  the  Uni¬ 
versity  of  Maryland  are  aiding  the 
project  by  educational  work  among  the 
farm  population.  Under  the  plans  now 
being  worked  out  no  farm  land  will 
be  bought  outright.  Instead,  arrange¬ 
ments  for  demonstrations  of  the  various 
appliances  are  being  entered  into  with 
the  owners  of  suitable  farm  property. 
There  will  be  electrified  farms  of  vari¬ 
ous  types,  such  as  poultry  farms,  dairy 
farms  and  truck  farms.  The  plans  also 
call  for  an  exhibition  of  electric  treat¬ 
ment  of  the  soils.  Use  will  be  made 
of  signboards  and  other  forms  of  ad¬ 
vertising  to  make  known  the  location 
of  the  demonstrations.  Those  interested 
in  farm  economics  and  agricultural 
problems  will  be  kept  in  touch  with  the 
project  by  the  Department  of  Agricul¬ 
ture. 


Commission 

Rulings 


Notifying  Abutting  Land  Owners  ok 
Proposed  Erection  ok  I'ransmission 
Line. — Some  time  ago  the  Eastern  Massa¬ 
chusetts  Electric  Company  of  Salem  applied 
for  permission  to  erect  a  transmission  line 
along  the  side  of  the  right-of-way  of  the 
Boston  &  Maine  Railroad.  At  the  hearing 
it  was  contended  by  the  selectmen  of  a 
certain  town  and  other  protestants  that,  in 
order  to  comply  with  the  statutes,  notice 
should  be  sent  to  the  persons  assessed  as 
the  owners  of  land  next  adjoining  the  loca¬ 
tion  of  the  railroad  and  abutting  upon  the 
highways.  The  Massachusetts  Department 
of  Public  Utilities  decided  that  if  the  terms 
of  the  statute  were  to  be  construed  as 
requiring  a  notice  to  persons  assessed  for 
land  other  than  that  which  directly  abutted 
on  the  part  of  the  way  across  which  the 
line  was  to  be  constructed,  that  doctrine 
ought  to  be  established  by  the  courts  and 
not  by  the  department.  The  objection  to 
the  validity  of  the  notice  was  therefore 
rejected. 

Indirect  Transfer  of  Control  to  In¬ 
vestors  in  Another  State  Forbidden. — 
The  Public  Service  Commission  of  New 
York  has  refused  to  allow  the  New  York 
State  Electric  Corporation  of  Ithaca,  which 
now  controls  the  Staten  Island  Edison  Cor¬ 
poration — ^both  being  subsidiaries  of  the 
Associated  Gas  &  Electric  Company — to 
sell  its  stock  in  the  Staten  Island  utility 
to  a  stock  company  organized  in  Delaware 
by  the  investors  controlling  the  present 
companies.  This  Delaware  company  is  not 
a  utility,  and  a  New  York  law  forbids  the 
purchase  or  holding  of  more  than  10  per 
cent  of  the  stock  of  a  utility  operating  in 
New  York  City  (of  which  Staten  Island 
is  a  part)  by  any  company  not  also  a 
utility.  For  this  reason  the  sale  of  stock 
in  the  Staten  Island  Edison  Corporation 
by  the  Associated  Gas  &  Electric  interests 
to  New  Jersey  buyers  was  forbidden  by  the 
commission  at  a  previous  time.  The  reg¬ 
ulating  body  based  its  later  refusal  on  the 
ground  that  the  proposed  sale  was  an 
attempt  to  do  indirectly  what  had  been 
expressly  forbidden  directly  and  hence  a 
clear  attempt  to  circumvent  the  obvious 
intent  of  the  statute. 

Orfxon  Commission  Will  Not  Lightly 
Set  Aside  Order  Once  Entered. — In  an 
oral  opinion  rendered  by  the  Oregon  Pub¬ 
lic  Service  Commission  following  a  hearing 
in  the  matter  of  the  investigation  of  the 
valuation  of  the  properties  of  the  Portland 
Electric  Power  Company,  it  is  held  that  an 
order  once  entered  by  the  department  cannot 
be  set  aside  merely  for  the  sake  of  con¬ 
venience.  The  decision  was  upon  the  appli¬ 
cation  of  the  city  of  Portland  for  a 
reopening  of  the  valuation  case  of  1916  in 
which  the  applicants  charged  the  commis¬ 
sion  with  including  improper  and  fictitious 
values  approximating  $11,()00,000.  In  deny¬ 
ing  the  application  the  commission  said : 
"Only  on  sufficient  proof  that  the  commis¬ 
sion  has  pursued  an  improper  course  in 
arriving  at  its  conclusions,  or  that  it  has 
been  grossly  mistaken  as  to  the  facts,  or 
that  important  new  evidence  has  been  dis¬ 
covered,  will  the  case  of  a  valuation  be 
reoiHuied."  The  principal  objection  of  the 
city  of  Portland  to  the  1916  valuation  order 
involving  the  properties  of  the  Portland 
Electric  Power  Company  is  based  on  the 
item  of  water  rights.  The  municipality 
contends  that  the  matter  of  water  rights 


is  not  subject  to  consideration  in  the  fixing 
of  utility  valuations.  Counsel  for  the  elec¬ 
tric  company,  however,  argues  that  the 
water  rights  in  question  are  in  fact  riparian 
rights  and  include  actual  lands  used  and 
useful  for  the  convenience  of  the  public. 
.Another  item  objected  to  by  the  city  as 
being  of  fictitious  value  is  “going-concern 
value.”  The  commission’s  1916  order  in 
this  regard  says  that  “the  amount  which 
this  commission  will  allow  in  a  rate  case 
for  this  element  of  value  is  that  sum  whicii 
represents  the  reasonable  cost  of  attaching 
the  normal  business  to  a  plant  reasonably 
required  to  serve  the  territory  covered.” 


Recent  Court 
Decisions 


What  Constitutes  a  Public  Utility.^ 
— The  Supreme  Court  of  Ohio  decreed,  in 
Jonas  vs.  S wetland  Company,  that  a  com¬ 
pany  furnishing  electricity  to  tenants  and 
employees  but  not  dedicating  its  property 
to  public  use  or  selling  energy  to  the  public 
was  not  a  public  utility  and  could  not  be 
compelled  by  a  tenant,  except  pursuant  to 
the  terms  of  its  voluntary  contract,  to 
furnish  electricity  at  a  price  fixed  by  a 
court  which  was  less  than  the  price  volun¬ 
tarily  agreed  on  under  the  terms  of  the 
tenant’s  lease.  (162  N.  E.  45.)* 

Owner  of  Uncompleted  Building  Has 
Duty  Concerning  Electric  Wires 
Therein.  —  In  McCready  vs.  Southern 
Pacific  Company,  an  action  to  recover 
damages  for  personal  injuries  sustained  by 
an  employee  of  a  contractor  coming  into 
contact  with  live  wires  placed  in  a  build¬ 
ing  by  the  owner  before  its  completion, 
the  Circuit  Court  of  Appeals  of  California 
reversed  a  judgment  of  nonsuit  on  the 
ground  of  contributory  negligence.  The 
court  held  that  the  injured  workman  was 
not  negligent  as  a  matter  of  law  in  under¬ 
taking  to  remove  a  scaffolding,  though  he 
had  knowledge  of  the  proximity  of  the 
wires  and  knew  that  the  operation  was 
attended  with  risk.  It  was  the  duty  of  the 
owner  not  to  subject  workmen  to  unneces¬ 
sary  peril,  and  where  reasonably  prudent 
men  might  differ  as  to  the  propriety  of 
encountering  it  a  recovery  for  injury  sus¬ 
tained  is  not  barred.  (26  Fed.  [2d]  569.) 

Service  According  to  Contract  Prop¬ 
erly  Maintained  Unless  Notice  ok 
Change  in  Conditions  Is  Given. — Find¬ 
ing  that  the  Oklahoma  Corporation  Com¬ 
mission  erroneously  interpreted  the  facts 
in  a  complaint  made  against  the  Oklahoma 
Gas  &  Electric  Company  by  the  Grain 
Exchange  Building  Company  and  therefore 
wrongly  ordered  the  defendant  to  grant  a 
rebate  on  bills  rendered,  the  Supreme  Court 
of  Oklahoma  held  the  electric  company 
justified  in  continuing  to  charge  for  a  two- 
meter  service  after  the  customer  had  begun 
to  occupy  an  entire  building  owned  by  it 
and  part  of  w'hich  had,  at  the  time  the 
contract  for  energy  was  made,  been  occu¬ 
pied  by  a  tenant.  The  court  said :  “A 
public  utility  has  the  right  to  act  affirma¬ 
tively  upon  its  contracts  made  with  con¬ 
sumers  within  the  limitations  fixed  by  law, 
and  rely  thereon,  in  the  absence  of  actual 
notice  otherwise,  as  being  the  manner  in 
which  its  service  is  to  be  rendered  to  the 
consumer.”  (268  Pac.  248.) 

*The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


330 


Electrical  World — Vol.92,  No.7 


News  About  Men  of  the  Industry 
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\V.  C.  Goodwin,  formerly  section  en¬ 
gineer  of  the  control  engineering  de¬ 
partment,  has  been  appointed  manager 
of  the  renewal  parts  engineering  de¬ 
partment  of  the  VVestinghouse  Electric 
&  Manufacturing  Company.  Mr.  Good¬ 
win  entered  the  graduate  students’  course 
of  the  VVestinghouse  company  and  in 
1917  was  assigned  to  the  control  engi¬ 
neering  department  in  design  work.  In 
1922  he  was  appointed  section  engi¬ 
neer  on  apparatus  development  in  that 
department,  which  position  he  retained 
until  his  present  appointment.  In 
August,  1926,  Mr.  Goodwdn  went  to 
England  as  liaison  engineer  for  the 
VVestinghouse  company  with  European 
companies  with  which  the  VVesting¬ 
house  has  relations.  He  represented  the 
VVestinghouse  engineering  department 
in  Europe  for  almost  two  years,  spend¬ 
ing  his  time  in  England,  France,  Italy, 
Norway,  Germany  and  Czechoslovakia. 
Mr.  Goodwin  is  a  member  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers, 
having  been  secretary  of  the  Pittsburgh 
Section  of  that  organization,  and  is  also 
a  member  of  the  Engineering  Society 
of  VV'estern  Pennsylvania. 

E.  H.  VV'^iLL,  formerly  assistant  to 
Thomas  P.  VV’alker,  vice-president  of 
the  Virginia  Electric  &  Power  Com¬ 
pany  at  Norfolk,  has  been  appointed 
superintendent  of  the  company  at  Suf¬ 
folk,  Va.,  to  succeed  William  Fairlamb, 
who  has  assumed  new  duties  in  Ports¬ 
mouth.  Mr.  VV’ill  is  a  graduate  of  Vir¬ 
ginia  Polytechnic  Institute  at  Blacks¬ 
burg,  VVa.  He  has  been  connected  with 
the  Virginia  Electric  &  Power  Company 
since  1922  and  formerly  was  assistant 
electrical  superintendent  at  Norfolk. 

S.  F".  Massif  has  been  appointed  man¬ 
ager  for  the  Georgia  Power  &  Light 
Company  at  Waycross  to  succeed  T,  R. 
Fluker,  resigned.  Mr.  Massie  is  a 
native  Virginian  and  a  graduate  of  the 
Virginia  Polytechnic  Institute  at- Blacks¬ 
burg.  He  became  engaged  in  public 
utility  work  in  1921  as  an  employee  of 
the  Virginia  Public  Service  Company 
at  .Alexandria,  Va.  He  then  affiliated 
himself  with  the  Florida  Power  Cor¬ 
poration  at  St.  Petersburg,  the  connec¬ 
tion  he  had  previous  to  his  recent  ap¬ 
pointment. 

B.  Badrian,  who  for  two  and  a  half 
years  has  been  supervisor  of  the  “red 
seal’’  plan  for  the  Society  for  Electrical 
Development,  heads  the  new  wiring 
promotion  department  just  established 
in  lieu  of  the  former  “red  seal”  depart¬ 
ment  owing  to  the  broadening  scope  of 
the  society’s  work  in  the  direction  of 
adequate  wiring  for  the  home.  George 
Iaqi'et,  formerly  of  the  field  depart- 
nient,  has  been  placed  in  charge  of  the 
newly  created  research  and  planning 
department  and  is  to  be  assisted  in  this 
work  by  Edwin  S.  Baker,  who  for  the 
past  two  years  conducted  the  electric 


street  truck  program  for  the  society. 
E.  Allen  Beer,  assistant  treasurer, 
goes  from  this  office  to  field  representa¬ 
tive  in  the  league  and  field  department 
and  will  visit  immediately  a  number  of 
cities  in  the  East  and  Middle  West  in 
the  interest  of  local  co-operative  work. 


G.  K.  Mitten  Assumes  New 
Duties  in  Chicago 

George  R.  Mitten,  formerly  sales  pro¬ 
motion  manager  of  the  Public  Service 
Company  of  Northern  Illinois,  has  been 
appointed  assistant  to  John  G.  Learned, 
vice-president  in  charge  of  sales.  Mr. 
Mitten,  who  is  a  member  of  the  VV'’estern 
Society  of  Engineers,  has  attained  con- 


G.  R.  Mitten 


siderable  reputation  as  an  authority  on 
industrial  development  and  sales  engi¬ 
neering  problems  during  his  nine  years 
of  service  with  the  Public  Service  Com¬ 
pany.  Purdue  University  lists  Mr. 
Mitten  among  its  electrical  engineering 
graduates,  and  he  holds  a  professional 
degree  in  electrical  engineering  from 
that  school,  received  in  1926. 

Mr.  Mitten  was  with  the  General 
Electric  Company  for  two  years  prior 
to  the  World  War  and  went  to  the 
Public  Service  Company  after  two  years 
of  war  service.  His  first  duties  with 
the  Public  Service  Company  were  as 
power  salesman.  In  1925  he  was  ap¬ 
pointed  industrial  development  engineer 
and  in  1927  sales  promotion  manager, 
which  position  he  held  prior  to  his 
present  appointment. 


Samuel  A,  Curry  has  been  appointed 
superintendent  of  inspection  and  test 
at  the  South  Philadelphia  works  of  the 
Westinghouse  Electric  &  Manufacturing 
Company.  Mr.  Curry,  who  was  field 
engineer  and  turbine  test  engineer,  was 
appointed  to  fill  the  position  made  vacant 
by  the  recent  death  of  John  T.  Snyder. 
He  has  a  service  record  of  more  than 
26  years  in  the  employ  of  the  Westing- 
house  company. 


L.  E.  Lynch,  formerly  of  Willits, 
Cal.,  has  been  made  manager  of  the 
Goodland  (Kan.)  property  of  the  Pub¬ 
lic  Utilities  Consolidated  Corporation, 
owned  by  the  Foshay  interests  of  Minne¬ 
apolis,  Minn. 

L.  C.  Barton  has  been  appointed 
Southeastern  central  -  station  manager 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  with  headquarters 
in  Atlanta.  Mr.  Barton  was  manager 
of  the  central -station  division  of  the 
Cincinnati  office  of  the  Westinghouse 
company  until  his  recent  transfer. 

Harold  K.  Gravf.s  has  been  appoint¬ 
ed  commercial  manager  of  the  Gould 
Electric  Company  and  the  Maine  &  New 
Brunswick  Electric  Power  Company, 
Ltd.,  with  offices  at  Presque  Isle,  Me. 
Mr.  Graves  was  formerly  treasurer  and 
manager  of  the  Graves  Hardware  Com¬ 
pany,  Presque  Isle. 

W.  O.  Renkin  has  been  appointed 
manager  of  the  industrial  furnace  de¬ 
partment  of  the  Combustion  Engineering 
Corporation.  He  is  well  known  in  the 
iron  and  steel  industry,  particularly  as  a 
pioneer  in  the  application  of  pulverized 
fuel  to  metallurgical  and  industrial  fur¬ 
naces.  Mr.  Renkin  has  devoted  the  past 
fifteen  years  to  this  particular  field  of 
engineering  and  brings  a  wealth  of 
practical  e.xperience  to  his  new  position. 

E.  A.  Shrider  has  resigned  as  pres¬ 
ident  of  the  Central  States  Edison 
Company,  Chicago.  Mr.  Shrider  was 
connected  with  the  Albert  Emanuel 
properties  in  Ohio  for  ten  years.  He 
was  manager  of  the  Ohio  Electric 
Power  Company  at  .Sidney,  in  that  state, 
when  the  property  was  purchased  by 
the  National  Electric  Power  Company. 
Yeager,  Young  &  Pierson  of  New  York 
City  have  acquired  Mr.  Shrider’s  in¬ 
terest  in  the  Central  States  Edison 
Company. 

Charles  G.  Bill,  formerly  in  charge 
of  operations  for  the  Union  Electric 
Light  &  Power  Company,  Unionville, 
Conn.,  which  was  recently  merged  with 
the  Connecticut  Power  Company,  has 
been  elected  president  of  the  Union 
company  to  succeed  Judge  Edward  H. 
Deming  of  Farmington,  Conn.  Samuel 
Ferguson,  president  of  the  Hartford 
Electric  Light  Company  and  the  Con¬ 
necticut  Power  Company,  has  been 
elected  a  director  of  the  Union  Elec¬ 
tric  Light  &  Power  Company.  R.  D. 
Cutler  was  also  added  to  the  board 
of  directors. 

J.  P.  ScHAENZER,  who  for  the  past 
four  years  has  been  instructor  in  voca¬ 
tional  agriculture  at  the  Portage  (Wis.) 
High  School,  has  been  chosen  project 
leader  to  continue  the  work  of  the  rural 
electrification  fellowship  of  the  College 
of  Agriculture  of  the  University  of  Wis¬ 
consin.  He  succeeds  W.  C.  Krueger. 
Through  this  fellowship,  made  possible 


August  18,1928 — Electrical  World 


331 


by  a  grant  from  the  Wisconsin  Utilities 
Association,  research  work  is  conducted 
to  ascertain  the  practical  applications  of 
electricity  to  farm  work  and  farm  life. 

Carl  E,  H.  Von  Sothen,  engineer 
in  the  industrial  department  of  the  Gen¬ 
eral  Electric  Company,  has  been  named 
engineer  of  the  Schenectady  office,  suc¬ 
ceeding  R.  O.  Ackerman,  who  will  de¬ 
vote  himself  to  commercial  work  in  the 
same  territory. 

James  E.  Lanigan  has  been  ap¬ 
pointed  manager  of  the  Fulton  (N.  Y.) 
Light.  Heat  &  Power  Company  to  suc¬ 
ceed  R.  W.  Porter,  who  has  assumed 
new  duties  in  Pine  Orchard.  Conn. 
This  will  he  Mr.  Lanigan’s  first  ex¬ 
perience  in  the  electrical  field. 

W.  W.  Savage.,  for  five  and  one-half 
years  power  service  engineer  with  the 
New  York  Power  &  Light  Corporation, 
has  resigned  that  post  to  become  indus¬ 
trial  power  service  engineer  with  the 
Virginia  Public  Service  Company, 
which,  with  headquarters  at  Charlottes¬ 
ville,  Va.,  supplies  electric  and  gas  serv¬ 
ice  to  a  large  part  of  the  state. 

Leo  S.  Hay,  who  for  the  past  two 
years  has  been  merchandising  manager 
of  the  Northern  New  York  Utilities, 
Inc.,  has  resigned  to  affiliate  himself 
with  the  Kansas  City  Power  &  Light 
Company.  Mr.  Hay  is  a  former  resident 
of  Kansas.  M.  J.  Ryan,  who  has  been 
associated  with  the  Utilities  company 
as  assi.stant  sales  manager  at  Utica,  and 
C.  B.  Slack,  who  has  been  connected 
with  the  Malone  Light  &  Power  Com¬ 
pany,  will  take  ov'er  Mr.  Hay's  duties  as 
merchandising  manager. 

S.  T.  Allen  of  Wolverhampton,  chief 
engineer  and  manager  of  the  West  Mid¬ 
lands  Joint  Electricity  Authority,  has 
recently  been  appointed  central  England 
engineer  to  the  British  Central  Electric¬ 
ity  Board.  Mr.  Allen’s  area  of  control 
is  7,000  square  miles,  with  a  population 
of  5.2.S0,000,  embracing  the  counties  of 
Leicester,  Northampton,  Stafford,  War¬ 
wick  and  Worcester  and  portions  of 
Derby,  Nottingham,  Shropshire,  Chester, 
Gloucester,  Buckingham,  Bedford  and 
Oxford. 

George  W.  Swenson,  assistant  pro¬ 
fessor  of  electrical  engineering  at  the 
University  of  Minnesota,  has  resigned 
to  become  professor  of  electrical  engi¬ 
neering  at  the  Michigan  College  of 
Mines  and  Technology,  Houghton,  Mich. 
He  will  l)e  head  of  this  department, 
which  has  just  been  established.  Pro¬ 
fessor  Swenson  had  been  a  member  of 
the  electrical  engineering  department  at 
the  University  of  Minnesota  since  1918, 
in  charge  of  communication  courses  and 
laboratories. 

Carl  A.  Heinze  has  been  appointed 
assistant  chief  electrical  engineer  and 
general  manager  of  the  Los  Angeles 
Bureau  of  Power  and  Light.  He  has 
been  connected  with  the  municipal  elec¬ 
trical  enterprises  of  Los  Angeles  for  21 
years  and  for  the  past  twelve  years  has 
been  distribution  engineer.  His  new 
appointment  makes  him  ranking  engi¬ 
neering  official  of  the  bureau  next  to 


Chief  Electrical  Engineer  E.  F.  Scatter- 
good,  on  whose  recommendation  the  ap¬ 
pointment  was  made. 

A.  G.  Buchholz,  manager  of  the 
Minot  division  of  the  Northern  States 
Power  Company,  has  been  appointed 
manager  of  the  Mankota  division  to  suc¬ 
ceed  R.  E.  Brown,  who  has  been  granted 
a  leave  of  absence  on  account  of  seri¬ 
ous  illness,  Mr.  Brown  has  been  con¬ 
nected  with  the  Mankato  division  for 
forty-two  years. 

W.  E.  Underwood,  advertising  man¬ 
ager  of  the  National  Lamp  Works  of  the 
General  Electric  Company,  Cleveland, 
has  resigned  to  join  the  New  York 
office  of  Lord.  Thomas  &  Logan,  Inc., 
as  account  executive.  Mr.  Underwood 
has  l)een  with  the  National  Lamp  Works 
for  sixteen  years  and  is  widely  known 
both  as  an  advertising  executive  and 
as  a  writer.  He  has  written  many  ar¬ 
ticles  for  business  papers  on  merchan¬ 
dising,  store  display  and  jobbers’ 
salesmen. 

William  Fairlamb,  formerly  super¬ 
intendent  of  the  Virginia  Electric  & 
Power  Company  at  Suffolk,  Va.,  has 
been  named  general  manager  of  the 
company’s  properties  at  Portsmouth,  in 
the  same  state.  This  position  has  just 
been  established  in  order  to  promote 
closer  co-operation  between  the  com¬ 
pany  and  the  city.  Mr.  Fairlamb  is 
a  native  of  Richmond.  He  had  been 
connected  with  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  and  was 
distributing  engineer  in  Richmond  be¬ 
fore  going  to  Suffolk. 

U.  A.  Taddiken,  formerly  a  member 
of  the  condenser  engineering  depart¬ 
ment  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  has  been  ap¬ 
pointed  field  engineer  and  turbine  test 
engineer  to  succeed  Samuel  A.  Curry, 
who  has  assumed  new  duties  in  South 
Philadelphia.  He  was  graduated  in  1914 
from  the  Louisiana  State  University 
with  the  degrees  of  B.S.  and  M.S.  in 
engineering  and  at  that  time  entered 
the  Westinghouse  organization.  He 
completed  the  two-year  graduate  student 
course  and  became  test  engineer  of  the 
condenser  engineering  department,  which 
position  he  held  until  his  recent  pro¬ 
motion. 

W.  E.  Landmesser,  who  has  been  the 
Philadelphia  direct  representative  since 
the  formation  of  the  electric  refrigera¬ 
tion  department  by  the  General  Electric 
Company,  has  been  appointed  commer¬ 
cial  specialist  and  J.  J.  Donovan,  who 
has  been  the  Pittsburgh  direct  represen¬ 
tative  since  the  formation  of  the  new 
department,  has  been  appointed  apart¬ 
ment  house  specialist.  Mr.  Donovan  has 
had  wide  experience  in  the  electric  re¬ 
frigeration  field,  having  been  connected 
with  this  phase  of  the  business  since 
1923.  Previous  to  Mr.  Landmesser’s 
work  as  direct  representative,  he  was 
electric  refrigeration  specialist  for  the 
central-station  and  railway  department. 
He  has  been  engaged  in  electric  refrig¬ 
eration  since  1922  and  has  varied  expe¬ 
rience  in  both  the  domestic  and  commer¬ 
cial  phases  of  the  work. 


A.  H.  Parham,  who  for  21  years 
was  connected  with  the  Georgia  Power 
Company  as  operating  engineer,  has 
resigned  that  position  and  acquired  an 
interest  in  the  Roanco  company  manu¬ 
facturer  of  the  “Roanco”  cleaner.  Mr. 
Parham  will  be  associated  with  D.  L. 
Rowe,  the  inventor  of  the  cleaner,  and 
will  develop  a  sales  organization  in 
the  Southeast. 

HIT) 

Obituary 

q/}K _ 

J.  T.  Blac  KNALL,  general  manager  of 
the  Virginia  Electric  &  Power  Com¬ 
pany’s  plant  at  Williamsburg,  Va.,  died 
there  on  Aug.  9,  after  four  days’  illness 
from  double  pneumonia. 

Arthur  L.  Freyer,  who  since  1918 
bad  served  the  Northern  Indiana  Public 
Service  Company  as  distribution  engi¬ 
neer,  died  late  in  June  at  Hammond, 
Ind.,  where  he  was  stationed.  He  was 
born  in  Michigan  City,  Ind.,  46  years 
ago  and  completed  an  advanced  elec¬ 
trical  engineering  course  at  Valparaiso 
University.  Before  going  to  Ham¬ 
mond  he  had  had  charge  of  the  Walker- 
ton  (Ind.)  municipal  electric  light  and 
power  plant  for  twelve  years  and  had 
been  superintendent  of  the  Plymouth 
(Ind.)  Power  &  Light  Company  for 
two  years. 

Benjamin  Needham  Jones,  general 
works  engineer  for  the  Otis  Elevator 
Company,  a  member  of  the  American 
Institute  of  Electrical  Engineers  since 
1903,  died  on  July  4.  He  was  born  at 
Somerville,  N.  J.,  in  1871.  In  his 
early  days  he  had  bgen  concerned  with 
electrical  construction  at  Milwaukee  and 
in  Virginia.  He  was  employed  next  by 
the  Sprague  Electric  Elevator  Company 
and  the  Sprague  Electric  Company  in 
New  York  and  Chicago.  In  1900  he 
became  electrical  _^gineer  for  the 
Marine  Engine  &  Machine  Company, 
Harrison,  N.  J. 

William  Maver,  Jr.,  who  died  on 
Aug.  8  at  his  home  in  Jersey  City,  at 
the  age  of  76,  was  an  electrical  engi¬ 
neer  and  technical  writer  and  a  life 
member  of  the  American  Institute  of 
Electrical  Engineers.  He  was  born  in 
.Scotland  and  emigrated  to  Canada  with 
bis  parents  when  he  was  .six  years  old. 
In  1873  he  removed  to  New  York, 
where  he  became  a  public  utility  expert 
and  a  .specialist  in  electrical  patent  lit¬ 
igation.  For  •  four  years  beginning  in 
1880  he  served  as  expert  for  the  West¬ 
ern  Union  Telegraph  Company  and 
later  was  as.sociated  with  the  Safety 
Insulated  Wire  &  Cable  Company,  the 
Consolidated  Telegraph  &  Electrical 
Subway  Company,  the  New  York  Heat, 
Light  &  Power  Company  and  the  Balti¬ 
more  &  Ohio  Telegraph  Company.  He 
was  the  owner  of  the  publishing  com¬ 
pany  bearing  his  name  and  the  author 
of  several  works  on  electrical  engineer¬ 
ing  as  well  as  numerous  technical  ar¬ 
ticles  in  magazines. 
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Financial  and  Statistical  News 


qM. _ — 

Ratification  of  Merger  Launches  One  of 
World’s  Leading  Utilities 


Final  ratification  of  the  Consoli¬ 
dated  Gas-Brooklyn  Edison  merger 
by  the  Public  Service  Commission  of 
New  York  launches  the  world’s  largest 
gas  and  electric  company — a  corpora¬ 
tion  with  assets  of  well  over  a  billion 
dollars.  The  new  organization  brings 
under  unified  control  the  electric  and 
gas  service  of  the  entire  city  and  West¬ 
chester  County,  excepting  two  Brooklyn 
and  Queens  companies  and  Staten 
Island.  Its  combined  generating  capac¬ 
ity  will  aggregate  in  the  neighborhood 
of  2,000,000  kw.  _ 

The  present  merger  is  the  culmination 
of  a  series  of  absorptions  and  amalga¬ 
mations  in  the  area  of  Greater  New 
York.  The  Consolidated  Gas  Company 
had  its  start  in  the  gas  business.  Early 
in  the  century  it  acquired  the  United 
Electric  Light  &  Power  Company  and 
those  properties  which  were  merged  into 
the  New  York  Edison  Company.  Later 
it  acquired  other  Manhattan  gas  compa¬ 
nies,  as  well  as  the  Astoria  Light,  Heat 
&  Power  Company  in  Queens  and  the 
Westchester  Lighting  Company  in 
Westchester  County.  Before  the  World 
War  it  purchased  the  New  York  & 
Queens  Gas  Company  and  the  New 
York  &  Queens  Electric  Light  &  Power 
Company.  In  1921  it  acquired  the 
Bronx  Gas  &  Electric  Company.  By 
other  mergers  and  purchases  it  has  as¬ 
sembled  virtually  all  the  electric  and  gas 
properties  of  Manhattan,  the  Bronx, 
Queens  and  Westchester  and  some  at 
points  farther  north. 

Under  the  consolidation  the  entire 
capital  stock  of  the  Brooklyn  Edison 
Company  has  been  acquired  by  the 
larger  organization  through  exchange 
of  securities.  Brooklyn  Edison  share¬ 
holders  receive  for  each  share  of  their 
stock  two  new  common  shares  of  Con¬ 
solidated  Gas,  which  are  being  split  on 
a  two-for-one  basis,  and  one  five-dollar 
preferred  share  of  the  larger  company. 
Prior  to  the  merger  Brooklyn  Edison 
had  900,000  common  shares  of  $100  par 
while  Consolidated  Gas  had  4,320,000 
common  shares  of  no  par  value  and 
1.200,000  shares  of  the  five-dollar  cumu¬ 
lative  preferred  stock.  Capital  provi¬ 
sions  of  the  merger  thus  require  the 
issuance  of  1,800,000  shares  of  common 
and  900,000  preferred  shares  of  the 


CAPITAL  STRUCTURES,  DEC.  31,  1927 


C'onsolidsfed  Gas 


Shares  Entered  At 

^mnion  stock  4,320  000  (no  par)  $271,999,235 

mferred  stock  1,200,000  (no  par)  109,200,000 

funded  debt .  195,644,790 

Brooklyn  Edison 

^mmon  stock  900,000  $90,000,000 

*Tcierrrf|  stock  . 

Funded  debt  . 45.454,235 


Consolidated  Gas  Company.  At  a  cur¬ 
rent  quotation  the  total  value  of  the 
new  company’s  stock  approximates 
$970,000,000.  Adding  the  outstanding 
bonds  of  the  company  and  the  stock  of 
affiliated  companies,  the  total  current 
value  of  securities  is  approximately  $1,- 
212,100,000.  Consolidated  Gas  common 
stock  was  recently  quoted  at  around 
$150  for  the  old  stock,  while  the  five- 
dollar  preferred  is  currently  quoted 
slightly  over  par,  giving  a  value  of 
about  $250  to  the  Brooklyn  Edison  stock 
in  the  exchange. 

Assets  Well  Over  Billion 

At  the  end  of  1927  the  assets  of  the 
Brooklyn  Edison  Company  were  placed 
at  $170,867,203  and  those  of  Consoli¬ 
dated  Gas  at  $842,900,461,  making  a 
total  of  $1,013,767,664.  The  value  of 
plant  and  equipment  of  the  two  compa¬ 
nies  was  around  $896,664,084. 

It  is  understood  that  the  company 
investment  in  generating  equipment  will 
approximate  $200,000,000  by  the  end  of 
the  current  year.  A  reserve  capacity  of 
430,000  kw.,  worth  probably  $43,000,000, 
is  available  at  present.  Gross  earnings 
for  1927  of  Brooklyn  Edison  Company 
were  $37,015,599  and  of  Consolidated 


Per  cent  of 
Motor  Horsepower 


Group  and  Driven  by 

Industry  Purchased  Energy 

1.  Food  and  kindred 

products  .  75 

2.  Textiles  and  their 

products  .  61 

3.  Iron  and  steel  and 

their  products, 
not  including  ma¬ 
chinery  .  45 

4.  Lumber  and  allied 

products  .  51 

5.  Leather  and  its 

manufactures....  59 

6.  Rubber  products. . .  69 

7.  Paper,  printing  and 

related  industries  53 

8.  Chemical  and  allied 

products .  59 

9.  Stone,  clay  and 

glass  products. .  67 


Gas  Company  $163,282,866.  making  a 
total  well  in  excess  of  $200,000,000. 

Per-share  earnings  on  common  last 
year  were  $8.80  for  Consolidated  Gas 
and  $11.20  for  Brooklyn  Edison.  Cur¬ 
rent  earnings  of  the  former  are  at  the 
rate  of  about  $9  and  of  the  latter  about 
$13.  so  that  Consolidated  Gas  at  a  cur¬ 
rent  price  of  $146  is  selling  at  sixteen 
times  earnings  and  Brooklyn  Edison’s 
current  quotation  of  $244  is  about 
twenty-one  times  earnings. 

Officers  of  the  companies  concerned 
outlined  in  general  terms  what  econ- 
nomies  would  result  from  the  merger, 
but  naturally  could  not  state  definitely 
to  what  extent  this  would  result  in 
benefits  to  the  consumers  in  the  form  of 


_ 

reduced  rates.  George  B.  Cortelyou, 
president  of  the  Consolidated  Gas  Com¬ 
pany,  stated  that  over  a  period  of  years 
there  would  be  savings  of  several  mil¬ 
lion  dollars  a  year.  Nicholas  F.  Brady, 
president  of  the  New  York  Edison  Com¬ 
pany,  estimated  that  by  combining  the 
plant  requirements  of  the  consolidated 
properties  there  would  be  an  aggregate 
saving  of  plant  investment  amounting 
to  $20,000,000.  He  stated  also  that 
there  would  be  an  annual  saving  of 
about  10  per  cent  on  that  amount,  to¬ 
gether  with  reductions  in  operating  ex¬ 
penses.  M.  S.  Sloan,  president  of  the 
Brooklyn  Edison  Company,  agreed  with 
!Mr.  Brady  that  there  would  be  a  saving 
on  combined  plant  investment  amount¬ 
ing  to  $20,000,000.  He  placed  the  annual 
saving  at  $3,000,000. 

A  tabulation  of  the  capital  structures 
of  the  two  companies  at  the  end  of 
1927  is  included. 


Purchased  Energy  Predomi¬ 
nates  in  Most  Industries 

Of  the  sixteen  groups  into  which  the 
United  States  Census  of  Manufactures 
classifies  the  manufacturing  industries 
of  this  country,  all  but  two  operate 
more  motor  horsepower  on  purchased 
energy  than  on  energy  generated  in  the 
establishments  reporting.  The  actual 
percentages  are  as  follows  : 


Per  cent  of 
Motor  Horsepower 
Group  and  Driven  by 

Industry  Purchased  Energy 

19.  Metals  and  metal 
products,  other 
than  iron  and 
steel  .  72 

11.  Tobacco  manufac¬ 

tures  .  53 

12.  Machinery,  not  in¬ 

cluding  transpor¬ 
tation  equipment  67 

13.  Musical  instruments 

and  phonographs  44 

14.  Transpo  r  Cat  io  n 

equipment,  a  i  r, 

land  and  water  69 

15.  Railroad  repair 

shops  .  69 

16.  Miscellaneous  in¬ 

dustries  .  85 


Utility  Establishes  Fund  for 
Industrial  Development 

Tn  order  to  promote  industrial  de¬ 
velopment  in  communities  served  by  its 
subsidiaries,  the  Midland  Utilities  Com¬ 
pany  has  recently  established  a  fund 
for  industrial  financing.  The  fund  at 
present  amounts  to  $200,000  and  is  to 
be  administered  by  committees  repre¬ 
senting  the  various  companies. 

According  to  present  plans,  funds  will 
be  extended  to  borrowers  on  such  a  basis 
that  the  total  amount  of  loans  outstand¬ 
ing  at  any  one  time  in  any  community 
will  not  exceed  $1.25  for  each  customer 
in  such  community  using  both  electric 
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and  gas  service,  $1  for  each  customer 
of  the  company  in  such  community  using 
only  electric  service,  65  cents  for  each 
customer  using  gas  service,  and  so  on. 
Money  will  be  advanced  to  customers 
or  prospective  customers  in  connection 


SERVING  a  total  population  of  a 
million  and  three-quarters  in  sections 
of  ten  states  southwest  of  Chicago,  the 
United  Light  &  Power  Company  has 
developed  a  thoroughly  modern  and  effi¬ 
cient  system.  Extensive  plant  and  sys¬ 
tem  interconnections  have  been  made 
both  in  United  properties  alone  and 
between  United  properties  and  contigu¬ 
ous  systems  owned  by  other  companies. 
Financial  statistics  of  the  company’s 


with  the  purchase  of  gas  or  electric 
equipment  on  the  basis  of  an  amount 
not  exceefling  the  estimated  maximum 
sum  likely  to  be  paid  to  the  company 
for  gas  and  electric  service  by  such 
customers  in  any  one  year. 


operation  over  a  period  of  years  illus¬ 
trate  how  rapidly  this  important  system 
has  been  built  up.  Gross  earnings  of 
subsidiaries  in  1921  amounted  to  less 
than  $12,000,000.  By  1925  they  had 
grown  to  over  $36,000,000;  for  1927  the 
total  was  $43,599,338,  and  for  the  year 
ended  June  30,  1928,  $45,434,720.  Gross 
earnings  in  1927  increased  8.68  per 
cent ;  operating  expenses,  maintenance 
and  taxes  increased  7.2  per  cent,  and 


operating  profits  10.8  per  cent.  Im- 
nrovements  and  additions  have  steadily 


Operating  Ratio  Lowered  Steadily 
by  United  Light  &  Power 

Gross  Earnings  up  8.68  per  Cent — Operating  Profits 
up  10.8  per  Cent  Over  1926 — Large 
Additions  to  Property 


Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies 

(PrIrM  on  New  York  stork  market  unless  otherwise  noted.  I’nless  otherwise  noted  the  par,  stated,  or  preferenre  value  of  .stork  is  $1(10.) 


Companies 


Bid  Prlre 
Tuesilay  I>iw 
Aug.  14  1928 


Hish 

1928 


AbITIBI  PWR.  a  paper,  com. 

M — no  par .  50! 

Ala.  Pwr.,  J7  cum.  pf. — no  par .  114| 

Allla  rbalmers  MfR..  T"c  com .  128 

Aluminum  Co.  of  Amer..  com .  13.5 

Aluminum  C^o.  of  Amer.,  6*^  pf .  107  J 

Amer.  *  Foreign  Pwr.7‘7pf. — no  par  1071 
Amer.  A  Foreign  Pwr.,  com. — no  par  33 

Amer.  Boech  Magneto,  com. — no  par  32 

Amer.  Brown  Boverl  Elec,  f .  12 

Amer.  Brown  Boverl  Elec.,  pf  J7.  60 

Amer.  Oas  *  Elec.,  6‘“c  pf — no  par  108 
Amer.  Gas  &  Elec.,  com.  $I — no  par.  168 

Amer.  Lt.  A  Trac.,  pf .  118 

Amer.  Lt.  A  Trac.,  S%  com .  217  '■ 

Amer.  Pwr.  A  Lt.,  6%  pf .  102} 

Amer.  Pwr.  A  Lt.,  com. s — no  par —  80 

Amer.  Pub.  Serv.,  7*^  pf .  o  99 

Amer.  Pub.  Serv.,  com.t . m  60 

Amer  Public  Vtllltles.  7<^c  pr.  pf .  al02 

Amer.  Public  t’tllltles,  com . m  50 

Amer.  States  Sec.,  A . a  101 

Amer.  States  Sec.,  B . a  13  ) 

Amer.  Superpower.  6%  1st  pf .  98} 

Amer. Superpower,  Class  A< — no  par  35 
Amer.  Superpower,  Class  Bt — no  par  35  J 

Amer.Wtr.wks.  A  Elec..  O'",  pf . mlOO 

Amer.  W.  W.  A  E..  com.— no  par..  . .  56} 

Anaconda  Copper  cap.  $4 .  65 

Appalachian  Electric  Pwr.,  7“^  pf... .  109 

Arkansas  Pwr  A  Lt..  7K  pf .  106 

Assoc  OasA  F.lec.,  S3. 50  -50  .  52} 

Assoc.  Gas  A  Elec.,  pf.— $6 — no  par— 

ex.  dlv . 96 

Assoc.  G  A  E.,  Class  A,  10 — no  par..  481 


BaBCOCKAWILCOX,  7^^  com  nl20 

Binghamton  L.,  H .  A  P.,  M  pf .  100 

Birmingham  Elec..pf. — 6'’r — no  par.  ml08 
Biackstone  Valley  G.  A  E.,  6*^  pf  ml08 
Blackstone  Valley  Gas  A  Elec.,  10% 

com. —  .60 . ml65 

Blaw-Knox  com.  $3 .  1  103 

Braxlllan  Trac.,  Lt.  A  Pwr.,coni.,  1.76  .52} 

Broad  River  Pwr.,  7%  pf .  105  J 

Brooklyn  E<llson.  S'":  com .  237 

Buffalo,  Niagara  A  East.  Pwr.,  $1.60 

pf— 25 .  261 

Buffalo,  Niagara  A  East.  Pwr.  com. 

SI  . 20 — no  par .  441 


California  elec,  gener¬ 
ating,  6%  pf . 

Carolina  Pwr.  A  Lt.,  pf. — S7— no  par 
Central  A  S.  W.  rtll.,  $7  pf  — no  par 
Central  A  8.  W.  rtll..  pr  In  S7  pf  — 


47 
114! 
1151 
120 
1054 
104  J 
221 
151 
101 
401 

10  r 

1174 

116 

170 

102 

621 

971 


85 

115} 

129} 

1971 

not 

no 

38} 

41 

261 

65} 

111 

184 

120 

249 

107} 

95 

104 


93 1  101 


4 

4i 

331 

.361 

100 

,52 

.531 

105 

105 


118 

100 

104 

106 

1.3.5 
91 

10.5 
2061 


13} 
17 1 

.56 

562 

106 

70 

74} 

110} 

109 


985 

52} 


127 

1091 

107 

112 

170 

lOS 

108) 

2681 


Central  Ark.  Ry  A  Lt.,  7"}  pf 


99 

98 

101 

108} 

1084 

111 

99 

99 

10.5} 

ml024 

102 

112 

ml02 

105 

107  4 

Bid  Price 

Companies  Tuesday 

Aug.  14 

Low 

1928 

High 

1928 

Central  Ill.  Pub.  Serv.,  S6  pf . 

n  974 

97} 

lOOJ 

Central  Ind.  Pwr.,  7%  pf . 

1  98 

95 

1011 

Central  Maine  Power.  6%  pf . 

97 

96 

98} 

Central  Maine  Power,  7% . 

no 

104} 

121) 

Central  Pwr.  A  Lt.,  7%  pf . 

104 

104 

114 

Central  States  Elec.,  7%  pf . 

(113 

104} 

121} 

Century  Electric  com . 

nl30 

130 

145 

Cincinnati  Gas  A  Elec.,  5%  com . 

m  99 

971 

100} 

Cities  Service,  $6  pf. — no  par . 

1031 

94} 

103} 

Cities  Service,  pf.  B — no  par . 

1  9} 

9| 

f'ltlos  Service,  pf.  BB — no  par . 

1  97 

88 1 

97 

Cities  Service,  com. — 20 . 

701 

64 

70} 

Cities  Service,  Bks.  Shrs. — 10 . 

1  351 

26} 

.35} 

Cities  Service  Pw  r.  A  Lt..  7%  pf . 

107} 

106 

109} 

Cities  Service  Pwr.  A  Lt.,  6%-pf . 

99} 

95 

102 

Cleveland  Elec.  Illg.,  6%  pf . 

no 

109 

115} 

Cleveland  Elec.  Illg.,  10%  com . 

425 

350 

425 

Columbia  Gas  A  Elec.,  6%  pf . 

nl07} 

106 

110} 

Columbia  G.  A  E.  com.  S5— no  par.. . 

112} 

89} 

118} 

Columbus  Elec.  A  Pwr.,  7% . 

nllO 

Columbus  Ry..  Pwr.  A  Lt.,6%  pf  . 

102 

102 

lii 

Columbus  Ry..  Pwr.  A  Lt.,  64  %  pf.  1 

.  102 

105 

111 

Commonwealth  Edison.  8%  com  . . . . 

al82] 

165 

189 

Commonwealth  Pwr.,  6%  pf . 

101} 

100 

104} 

Commonw’th  Pwr.,  $3,  com. — no  par 

n  971 

62} 

874 

Conn.  Lt.  A  Pwr.,  8%  pf . 

117 

120 

123 

Conn.  Lt.  A  Pwr  ,  7%  pf . 

116 

118 

121 

Cons.  Gas  of  N.  Y.,  S5  pf . 

99} 

100! 

105 

f'ons.  Gas  of  N.  Y..  com.  8,5— no  par 

144 

119} 

170} 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Baltl- 

more,  6  p  pf . 

ellO* 

109) 

114} 

Cons.  Gas.  Elec.  Lt.  A  Pwr  of  Baltl- 

more,  5%  Pf . 

mlOl 

100 

105) 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Haiti- 

more.  com.  $3.00— no  par . 

e  80 

674 

93 

Consolidated  Power  A  Lt.,  7%  pf. . . . 

105 

105 

109 

Consumers  Power,  6%  pf . 

103} 

103) 

106) 

Consumers  Power.  6.6%  pf . 

104 

104 

108  4 

Continental  Gas  A  Elec.,  7%  pr.  pf.. . 

105 

105 

108} 

Conti.  G.  A  E.  com.  $4.40 — no  par. . . 

m225 

225 

265 

<  'rocker  Wheeler,  com.t . 

«80 

23 

85 

CrcKker  Wheeler.  7%  pf . 

n97 

77 

100 

Dallas  pwr.  a  lt.,  6%  pf . 

no 

no 

111! 

Dayton  Pwr.  A  Lt.,  6%  pf . 

107} 

107 

110! 

Derby  Oas  A  Elec.,  7%  pf . 

96} 

96 

100) 

Detroit  Edison,  8%  com . 

197 

166} 

20^ 

Dubiller  Condenser,  com. — no  par. . . 

21 

2} 

5) 

Duke  Pwr.,  4  %  com . 

135 

130 

14.8} 

Duquesne  Lt.,  5%  pf . 

100) 

100} 

105) 

Eastern  new  york  util.. 

$7  pf . 

nllO 

111 

112} 

Eastern  States  Pwr.  B . 

m  18 

12 

24 

Eastern  States  Pwr.,  pf . 

mlOO} 

98 

100} 

East.  Tex.  Elec.,  7%  pf . 

107 

106 

109 

Edison  Elec,  of  Boston,  $12  com  . . 

m256 

252 

305 

El  Paso  Elec.  7%  pf . 

nil)  4 

no 

1124 

Elec.  Bond  A  Share.  6%  pf 

109} 

1081 

Elec.  Bd.  A  Sh.  Sec.,  com.  $I — no  par 

'  96} 

76 

127} 

Bid  Price 

Companies  Tue.sday 

Aug.  14 

Low 

1928 

High 

1928 

Electric  Household  Utll.t . 

25} 

131 

27 

Elec.  Investors,  6%  pf. — no  par . 

96 

101 

104! 

Elec.  Investors,  com.t—  no  par . 

594 

40} 

791 

Elec.  Pwr.  A  Lt.,  ctfs.  7%  pf . 

107} 

1()^ 

110} 

Elec.  Pwr.  A  Lt.,  ctfs.,  com. — no  par 

33] 

28j 

454 

Elec.  Ry.  Securities,  com. — no  par 

61 

Elec.  St.  Battery  com.  $5.2,5 — no  par 

761 

69 

841 

Elmira  Wtr.,  Lt.  A  R.R.,  7%  pf . 

105 

104 

11.5 

Empire  Pwr.,  ptc..  $2 . 

.32 

271 

39} 

Engr.  Pub.  Serv.  $6.  pf. — no  par . 

971 

97 

102 

Engr.  Pub.  Serv.,  com. — no  par . 

38 

33 

46} 

Eureka  Vacuum  Cleaner,  com.  84 — 

no  par . 

63} 

60 

79 

Fairbanksmorse,  7%  pf  .. 

nll2 

104 

1141 

F.-M.,  com. — 83— no  par . 

43 

32! 

54 

Federal  Lt.  A  Trac.,  com.  $1 .40 . 

511 

42 

.56! 

Federal  Lt.  A  Trac.,  86  pf. — no  par. . 

nl02} 

98 

109 

Florida  Pwr.  A  Lt.,  7%  pf . 

mI02 

103 

108 

Ft.  Worth  Pwr.  A  Lt.,  7%  pf . 

113 

113 

114! 

Galveston-houston  elec. 

61%  pf . 

Galveston-Houston  Elec.,  com . 


Gen.  Gas  A  Elec.  (Del.),  com.  A  SI  .50 

no  par . 

Gen.  G.  A  E.  (Del.)  pf.  A.  $8— no  par 


Gen.  Pub.  Serv.,  com.,  no  par 


Idaho  PWR..  7%  pf . 

III.  No.  rtllltles,  6%  pf . 

Ill  Pwr  A  Lt.,  W  pf . 

Indianapolis  Pwr.  A  Lt.,  64%  pf . 

Indianapolis  Pwr.  A  Lt.,  S7  pf . 

Ingersoll  Rand  com .  . 

Int.  Combus.  Engr.,  coin.S2 — no  par 

Int.  Combustion  Engr.,  7%  pf . 

Int.  Util.,  Class  A — $3.50— no  par 

Int.  Utilities,  Class  B — no  par . 

Interstate  Pwr.,  pf. — $7 — no  pat  .  . 

Interstate  Pub.  Serv.,  7%  pf . 

Iowa  Ry.  A  Lt.,  7%  pf . 


J  ER8EY  CENTRAL  PWR.  A  LT. 

CO..  7%  pf .  103 

Johns-Manvllle.  com.  S3 — no  par..  1184 


77 

75 

33 

31 

n  76 

56 

147 

124 

n  111 

Hi 

*  57! 

35} 

•  1.35 

•  25 

•  118 

no 

114 

104 

23) 

161 

m  95 

95 

m  58 

55 

105 

109 

109 

99 

98) 

1061 

103 

(104 

102 

1  98 

1  98 

89} 

891 

57) 

45} 

nl03i 

103 

n  44} 
14} 

V. 

99 

974 

106 

103 

mlOl 

101 

103 
96  i 


85 

34 

841 

174! 

Ml 

.561 

144 

120 

117 

29 

10.3 

65 


111! 

101 

107 
1071 
105 

98 

721 

109 

52 

191 

105 

108 
103 


107 

134 


Stock  Exchingc:  nrhli-agn:  6St.  lyiuls;  cPhlladelphla :  (/Boston;  cBaltlmorf;  /Montreal;  grinclnnatl ;  fcSan  Francisco;  (Pittsburgh;  (Washington;  ITleveland. 
fBld  price  Saturday,  Aug.  11.  mBld  price  Wednesday.  Aug.  15.  nLatest  quotation  available.  /Dividend  rate  variable. 
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Ratio 


Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  {Continued) 

(Prleei  on  New  York  itock  mirket  unlaii  otherwiie  noted.  Unleii  otherwlie  noted  the  par.  stated,  or  preference  value  of  stork  Is  tlAt  ) 


Kentucky  Sec.,  6%  pf.. 


Bid  Prie* 
Tuesday 
Aug,  14 

Low 

1928 

High 

1928 

HT 

. .  110 

108 

114 

.  .  106 

106 

no 

...  91 

71 

22) 

. .  ml03 

100 

105 

90 

90 

98 

. .  150 

140 

150 

..  106 

100 

105 

Laclede  gas  lt..  com .  n2io  200  2eo 

Lons  Island  Ltg..  7%  pf  . mlOSJ  108|  1121 

Look  Island  Lt«..  6%  pf . min2  104  109 

Long  Island  Ltg..  com.  13— no  par. .  n280  170  260 

LosAngelesGasAEIec.  6%  of.....  106)  106i  U2S 

Louisville  Gas  A  Elec.,  cl.  A.  $1.75. .  34)  28  41 


Man  elec,  supply,  cap.  $6— 


Milwaukee  Elec.  Ry.  4  Lt.,  0%  pf. . 

Minn.  Pwr.  4  Lt..  7%  pf . 

Miss.  River  Pwr..  6%  pf . 

Mohawk  Hudson  Pwr.,  1st  pf. — $7 

—no  par . 

Mohawk  Hudson  Pwr.,  2d  pf. — 87 


Mountain  States  Pwr..  com.t. 


67) 

60 

66) 

17) 

17) 

22 

W107 

107 

111 

108 

103 

109) 

108) 

108) 

111) 

ml60 

125 

185 

a  971 

93) 

1001 

1  0 

99 

108 

■  147 

123) 

169 

m  90 

90 

97 

105 

100 

106 

100 

98 

110 

108 

107 

109 

108 

94 

112) 

miog 

100 

no 

ml02 

100 

109 

•  n  371 

29) 

53 

fil47 

102) 

175 

!  101 

mIOl 

■97' 

165 ' 

17 

N  A8SAU  4  SUFFOLK  LTG.,  7%  pf. 

National  Carbon.  8%'pf . 

National  Elec.  Pwr.,  At . 

National  Pwr.  4  Lt.,  pf.  7  % . 

National  Pwr.  4  Lt.,  com.t — no  par. 

National  Pub.  Serv.,  7";.  pf . 

National  Pub.  Serv4  ^%  ptc  jpf.. . . 
National  Pub.  Serv.,  A  com.  $1.00 — 

DO  par . 

National  Pub.  Serv.,  B  com. — no  par 

Nebraska  Pwr.,  7%  pf . 

Nevada-Callf.  Elec.,  com . 

New  Brunswick  Pwr.,  4%  pf . 

New  Eng.  Pub.  Serv.,  pL  86 . 

New  Eng.  Pub.  Serv.,  pf.  $7 . 

New  Orleans  Pub.  Serv. — 7%  pf . . . . 
N.  Y.  4  Queens  Elec.  Lt.  4  Pwr.. 

5'^f  pf . 

N.  Y.  Central  Elec.,  7%  pf . 

New  York  Power  4  Light. 7  7o  pf . 

No.  Amer,  6%  pf.— 50 . 

No.  Amer.,  com. — 10 . 

No.  Amer.  Edison.  $6  pf. — no  par  . 

Northeastern  Pwr.,  com.  $1  . 

No.  N.  Y.  Utilities.  7%  pf . 

No.  Ohio  Pwr.,  com. — no  par 
Northern  Ohio  Pwr  4  Lt..  f>  pf. . 
No.  Out.  Lt  4  Pr.  6%  pf  . 


.  109 

98 

1101 

.  nl36 

136 

139) 

a  33 

27) 

42 

109 

106) 

111 

321 

21) 

36) 

98'. 

99 

104 

..  {  98 

98 

98 

211 

22 

291 

■  n  .lol 

24) 

32 1 

109 

109 

HI) 

n  53 

33) 

53 

/  58 

60 

70 

no 

98) 

110) 

98 

95 

108 

106) 

106 

no 

102 

91 

104 

105 

100 

107 

nlI2 

54 

■53} 

55} 

71) 

58) 

781 

102 

100! 

1051 

24! 

19) 

31 

107 

103 

109 

271 

18 

32 

100 

90 

1(0 

m  98 

94 

100 

Bid  Price 

Companies  Tuesday 

Aug.  14 

Luw 

1928 

High 

1928 

No.  States  Pwr.  (Del.),  7%  pf . 

109 

108) 

110) 

No.  States  Pwr.  (Del.).  8%  com . 

1.32) 

123 

162 

No.  Texas  Elec..  0%  Df . 

50 

45 

70 

No.  Texas  Elec.,  coin . 

14 

Ohio  brass,  com.  B  $6 — no  par. 

88) 

88) 

100) 

Ohio  Brass,  6%  pf . 

nil04 

104 

111 

Ohio  Pwr..  6%  pf . 

108 

104 

109) 

Ohio  Pub.  Serv.,  $6  pf . 

104 

95 

105 

Ohio  Pub.  Serv.,  7%  pf . 

112 

107 

112 

Ohio  River  Edison,  7%  pf . 

107 

106 

1091 

Oklahoma  Gas  4  Elec.,  7%  pf . 

110) 

106 

115) 

Pacific  gas  4  elec.,  e%  pf. . . 

27) 

25 

30 

Pacific  Gas  4  Elec.,  $2  com . 

47 

43) 

53) 

Pacific  Pwr.  4  Lt.,  7%  pf . 

109 

106 

110 

Packard  Electric,  com .  $2  80 . 

85 

47 

86 

Penn  Cent.  Lt.  A  Pwr.,  $6  pf. — no 

m  77 

77 

82 

Penn-Ohlo  Ekllson,  $6  pf.  no  par..  . . 

92 

101 

Penn-Ohlo  Edison,  7%  pf . 

108 

104) 

109 

Penn-Ohlo  Pwr.  4  Lt..  7%  pf . 

109) 

Penn  Pwr.  4  Lt. — $7 — no  par . 

109 

109 

110) 

Penn  Wtr.  4  Pwr..  $2.50  com.,  new 

79) 

68 

80 

Phlla.  Co..  5%  pf.-50 . 

m  47 

45) 

48) 

Phlla.  Co..  6%  pf.— 50 . 

52) 

52 

57 

Phlla.  Co..  $4  com. — 50 . 

mI60 

145 

174  i 

Phlla.  Elec.,  $2  com. — 25 . 

e  65! 

55} 

74) 

Portland  Elec.  Pwr.,  7%  pf . 

104 

100 

106 

Portland  Elec.  Pwr.,  6%  pf . 

93 

78 

96 

Portland  Elec.  Pwr.,  6%  2d  pf . 

83 

55 

88 

Portland  Elec.  Pwr.,  com . 

43 

Potomac  Elec.  Power.  6%  pf . 

/108 

Pwr.  Sec.,  pf. — no  par . 

Public  Serv.  of  Colorado.  7%  pf.. 

1  58 

50 

68 

107 

Pub.  Serv.  of  N.  J  ,  6%  pf . 

105 

103) 

il5 

Pub.  Serv.  of  N.  J..7%  pf . 

125 

118 

129) 

Pub.  Serv.  of  N.  J.,  $2  com.—  no  par 

54 

41) 

66) 

120) 

Pul).  Serv.  of  No.  111.,  pf . 

/125 

110 

P.  8.  of  No.  III.,  com.  $8— no  par _ 

Pub.  Serv.  of  No.  III.,  $8  com . 

ml25 

125 

190) 

al86 

1391 

190 

Pub.  Serv.  of  Okla.,  7%  pr.  In . 

109 

100 

107 

Pub.  Serv.  Elec.  4  Gas,  6'i  pf . 

107 

107 

110) 

Puget  Sound  Pwr.  4  Lt.,  7^  pf . 

ml  10 

105 

110 

Puget  Sound  Pwr.  A  Lt.,  6%  pf. — 
no  par . 

98) 

92 

loy 

Puget  Sound  Pwr  4  Lt..  com . 

1  85 

34) 

94) 

Radio  corp.  of  amer.,  $3.50 

pf— 60 . 

55) 

541 

60 

Radio  Corp.  of  Amer.,  com. — no  par. 

172) 

85) 

224 

Rochester  Gas  4  Elec.  6%  pf.  D. . . . 

105) 

105) 

106) 

Rochester  Gas  4  Elec.,  7%  pf.  B.. . . 

107 

105 

108 

Rochester  Gas  4  Elec..  8%  Pf.  C.. . . 

104 

104) 

106) 

San  JOAQUIN  Lt.  4  Pwr.,  7%  pr. 
pf .  117 

110 

II7) 

St.  Joseph  Ry.,  L.,  H.  4  P.,  5*^,  pf. . 

m  75 

70 

75 

Servel.  Inc.  . 

13) 

4| 

17) 

Sbawinigan  Water  A  Power. com., $2 
no  par . 

/90 

sierra  Pacific  Elec.,  2%  com . 

m  45 

29 

491 

Sioux  City  Gas  4  Elec..  7%  pf . 

104) 

loo 

108) 

Southeastern  Pwr.  A  Lt.,  pf.— $7 
no  par . 

1106 

Southeastern  Pwr.  4  Lt..  ptc.  pf.,  $4 

87) 

Southeastern  Pwr.  A  Lt.,  $1  com. 
— no  par . 

47) 

40) 

61 

So.  Calif.  Edison.  8%  of . 

49 

431 

53) 

So.  Calif.  Edison,  7%  pf . 

29 

27) 

29! 

So.  Calif.  Edison.  6^  of .  . . 

27 

25) 

28 

So.  Calif.  Edison.  $2  cbm . 

46) 

43) 

53! 

Southern  Cities  Utilities,  7%  pf . 

83 

75 

92 

Southwestern  Lt.  4  Pwr.  A  $3 . 

6.'i 

60 

80 

Southwestern  Lt.  4  Pwr.,  B . 

.50 

Southwestern  Lt.  4  Pwr..  $6  pf . 

89 

Bid  Price 
Tuesday  Low 
Aug.  H  1928 


Southwestern  Pwr.  4  Lt.,  1%  pf. .  .  .  109  103 

Standard  Gas  4  Elec.,  8%  pf .  60 1  66 

Standard  Gas  4  Elec.,  77  pr.  pf.  . . .  110  108 

Standard  G.  4  E.,  com.  $3.50  .  63  |  67) 

Standard  Power  4  Light,  com .  46  29) 

Standard  Pwr.  4  Lt.,  1%  Pf . ml02  98 

Staten  Island  Edison,  pf. — $6— no 

par .  99  99 

Superheater,  $6  com. — no  par . «148  148 

Syracuse  Lighting,  7%  pf .  110  103 

Syracuse  Lighting.  8%  pf . fnl20  114 


Tampa  elec.,  com.  $: 

Tenn.  Elec.  Pwr.,  6%  pf. 


Tex.  Pwr.  4  Lt.,  7%  pf . 

Tide  Water  Pwr..  8%  pf . 

Timken  Roller  Bear.,  com. — $4  no 


Trl-CIty  Ry.  4  Lt.,  6%  pf.. 


United  gas  4  elec.,  7%  pf. .. 

United  Gas  4  Elec.  (N.  J.).  5%  pf... 
Unlterl  Lt.  4  Pwr.,  pf. — $4— no  par.. 
United  Lt.  4  Pwr.,  pf. — $6.50— no 

par . 

United  L.  4  P.,  com.  A  .48 — no  par. 
United  L.  4  P.,  com.  B  .48 — no  par. 

Utah  Pwr.  4  Lt.,  7%  pf . 

Utica  Gas  4  Elec..  7%  pf . 

Utica  Gas  4  Elec.,  87>  com . 

Utilities  Pwr.  4  Lt.,  7%  pf . 

Utilities  Pwr.  4  Lt.,  com.  A  $2 . 

Utilities  Pwr.  4  Lt..  com.  B  $1 — no 
par . 


Vermont  hydro-elec.,  7% 
pf —  •  .  ■  . . .  •  . . . 


109 

103 

115 

66) 

65 

71) 

no 

108 

116 

63) 

571 

74) 

46 

29) 

58) 

ml02 

98 

106 

99 

99 

103) 

nl48 

148 

175 

no 

103 

112) 

ml20 

114 

121 

n  63) 

62 

71 

99 

92 

103 

106 

106 

no 

112 

112 

115 

108 

108 

112 

1231 

112) 

134 

108) 

108 

111 

105 

95 

105 

ml45 

120 

150 

90 

88 

102 

.  (104 

98 

103 

76 

70 

77 

1  53 

49 

56) 

101 

941 

103! 

24) 

13) 

27) 

m  30 

20 

37 

108) 

108) 

112 

104 

105 

107 

m200 

200 

225 

99 

98 

104 

38 

13] 

27) 

a  28) 

18) 

32  ) 

Virginia  Public  Service  7%  pf.. . 


Washington  Wtr.  Pwr..  8%  com.... 
West  Penn  Elec.,  7%  Pf . 


Westinghouse  Elec.  4  Mfg.,  $4  com. 

—50 . 

Weston  Elec.  Instrument,  Cl.  A  $2 

—no  par . | 

Weston  Elec.  Instrument,  com. — no 
par . 


Worthington  Pump,  com. 


99 

95 

102 

ml08 

108 

111 

104 

97 

103) 

nl04 

96) 

107 

a  94| 

37 

120 

J400 

99) 

225 

176’ 

2^' 

110) 

108 

115 

101 

98) 

104) 

115) 

1141 

118 

nl08 

103 

113 

95 

94 

100 

104 

98 

105 

m  99 

99 

106 

93) 

88) 

112 

’f!n  32) 

30) 

36) 

n  22 

12) 

28) 

106 

95 

109 

a  48 

46! 

58) 

a  48 

41 

51 

38! 

28 

40) 

m  65) 

65) 

84) 

Stock  F.xchange;  aChlcago;  hSt.  Diuls;  rPhiladcIphla ;  (fBo.'itnn:  cRaltlmore:  /Montreal:  grinclnnati;  ASan  Francisco:  IPlttsburgh:  /Washington:  IcCloTeland. 
{Bid  price  Saturday,  .Aug.  II.  mKid  price  Wednesday.  Aug.  15.  nLatest  quotation  available.  fDIvldend  rate  variable. 


lowered  operatingf  expenses  so  that  the 
operating  ratio  had  shown  a  steady  re¬ 
duction  from  71.13  per  cent  in  1921  to 
aliout  57.6  per  cent  for  the  year  ended 
June  30  last.  Taking  the  system  as  a 
whole,  property  investment  amounts  to 
approximately  $5.08  per  dollar  of  gross. 

The  capital  set-up  of  United  Light  & 
Power  is  somew'hat  complicated.  There 
are  two  classes  of  preferred  and  two 
classes  of  no-par  common  stock  of  the 
holding  company.  Both  classes  of  com¬ 
mon  stock  pay  48  cents  per  share  per 
annum.  The  A  stock,  which  is  non- 
voting.  is  currently  quoted  around  24 
and  B  stock  around  30  on  the  Chicago 
Stock  ILxchange.  Earnings  on  common 
in  1926  amounted  to  57  cents  a  share, 
and  in  1927  to  93  cents  on  both  classes 
of  common. 

While  United  Light  &  Power  Com¬ 
pany  renders  service  in  gas,  railway. 


heating  and  other  fields,  electric  opera¬ 
tion  takes  a  major  place. 


GROS.S  AND  NET  EARNINGS  OF  UNITED 
LIGHT  &  POWER  COMPANY 

(Twelve  Months  Ended  Dec.  31,  1927) 

Gross  Earnings: 

1927 

Per  Cent 
of  Total 

Gas  sales . 

$6,410,711 

14  03 

Residuals,  ga.s . 

151,731 

33 

Electric  sales . 

28,269,235 

61.87 

Railway  earnings . 

5,958,028 

13  04 

Heat  earnings . 

1,125,344 

2.46 

^Merchandise,  appliances, 
etc . 

2,570,421 

5  63 

Miscellaneous . 

1,206,774 

2  64 

Total  gross  earnings. . . . 

$45,692,244 

100  00 

Net  earnings: 

Gas  (including  residuals) .. 

$2,078,176 

11  38 

Electric . 

13,181,584 

72.  17 

Railway . 

1,246,225 

6  82 

Heat . 

256,677 

1.41 

♦Merchandise,  appliances, 
etc . 

561,652 

3  08 

Miscellaneous . 

939,181 

5.  14 

Total  net  earnings  .... 

$18,263,495 

100.00 

Hearing  on  Tax  Regulations  for 
Affiliated  Corporations.  —  Before 
formulating  regulations  to  govern  the 
filing  of  consolidated  returns  by  affil¬ 
iated  corporations,  Treasury  Depart¬ 
ment  officials  have  arranged  to  hear  all 
those  who  care  to  express  views  on  the 
.subject.  The  hearings  will  begin  Sept. 
10.  All  oral  statements  will  be  re¬ 
ported  stenographically  and  all  written 
communications  will  be  made  a  part  of 
the  record.  Testimony  will  be  before  a 
committee  composed  of  Henry  H.  Bond 
Assistant  Secretary  of  the  Treasury. 
David  H.  Blair,  Commissioner  of 
Internal  Revenue ;  Clarence  M.  Charest. 
general  counsel  of  the  Bureau  of  In¬ 
ternal  Revenue,  and  Ellsworth  C.  Al- 
vord,  special  assistant  to  the  Secretary 
of  the  Treasury.  Those  desiring  as¬ 
signment  of  time  should  communicate 
with  Assistant  Secretary  Bond. 
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PRODUCTIVE  ACTIVITY  IN  THE  PRIMARY  INDUSTRIES  OF  THE  UNITED  STATES 


1925  1926  ^1928 

Lumber  and  its  Products 


Increased  Productive  Operations  in  July 


That  the  volume  of  g^eneral  pro¬ 
duction  during  the  first  seven 
months  of  the  current  year  has  been 
about  3.5  per  cent  above  that  during  the 
same  period  in  1927  is  indicated  by  re¬ 
ports  on  the  consumption  of  electrical 
energy  received  by  the  Electrical 
World  from  approximately  three  thou¬ 
sand  large  manufacturing  plants  scat¬ 
tered  throughout  the  nation  and  in 
various  industries  —  plants  consuming 
more  than  IS.OOO.OOO.OIK)  k\v.-hr.  of  elec¬ 
trical  energy  per  annum.  The  basic 
figures  indicate  that  nine  of  the  primary 
industrial  groups — those  embracing  roll¬ 
ing  mills  and  steel  plants,  ferrous 
and  non-ferrous  metal-working  plants, 
leather  and  its  products,  automobiles 
(including  the  manufacture  of  parts), 
stone,  clay  and  glass,  rubber  and  its 
products,  chemicals  and  allied  products, 
food  and  kindred  products,  and  paper 
and  pulp — turned  out  a  volume  of 
products  during  the  seven  months 
greater  than  during  the  same  pericxl  in 
1927,  although  in  some  of  the  groups 
the  increased  volume  was  only  slight. 


On  the  other  hand,  three  industrial 
groups  just  as  important — textiles,  lum-, 
her  and  its  products,  and  shipbuilding — 
were  operating  during  these  seven 
months  as  a  whole  at  a  lower  rate  than 
in  1927. 

The  rate  of  industrial  production  dur¬ 
ing  July  was  about  3.2  per  cent  over 
June  and  about  8.7  per  cent  over  July 
of  last  year.  Correction  for  seasonal 
variation  indicates  that  the  index  of 
American  general  industrial  operations 
during  July  was  the  highest  ever  at¬ 
tained.  The  present  rate  of  general 
production  is  materially  above  that 
which  would  be  expected  at  this  season 
as  based  on  the  history  of  past  years. 

The  index  of  activity  in  general  in¬ 
dustry  based  on  consumption  of  elec¬ 
trical  energy  stands  at  120.2  for  July 
as  compared  with  116.4  for  June.  Com¬ 
parative  indexes  of  productive  activity, 
referred  to  the  average  activity  for  the 
period  1923-25  as  100  and  adjusted  for 
number  of  working  davs,  are  as  follows : 
Tuly,  1928,  120.2;  June,  1928,  116.4; 
May,  1928,  119;  July,  1927,  110.6; 


average  first  seven  months  1928,  119.9; 
average  first  seven  months  1927,  115.7. 

The  one  sore  spot  in  American  indus¬ 
try  today  is  the  textile  industry.  In 
July  this  industrial  group  was  operating 
at  a  rate  about  19  per  cent  under  that 
witnessed  during  July  last  year,  and  the 
average  rate  of  activity  during  the  first 
seven  months  of  this  year  was  about  12 
per  cent  under  that  during  the  same 
period  last  year.  The  peak  of  1928  ac¬ 
tivity  in  the  textile  plants  of  the  nation 
was  reached  in  February,  and  since  that 
month  the  curtailment  in  operations  has 
been  constant  and  at  a  seasonal  rate 
more  than  normal.  The  position  of  the 
industrv  in  Julv  was  the  lowest  since 
July,  1926. 

On  the  other  hand,  present  operations 
in  the  automobile-manufacturing  plants 
appear  to  be  on  a  plane  about  40  per 
cent  above  last  year,  the  average  for  the 
first  seven  months  being  about  28  per 
cent  over  the  same  period  last  year.  The 
ferrous  and  non-ferrous  metal-working 
plants  are  also  maintaining  a  high  rate 
of  operations,  the  July  rate  being  about 
21  per  cent  over  July  last  year  and  only 
about  1  per  cent  under  the  peak  month 
of  February. 

Electrical  World  —  VolS>2,  No.7 


336 


Business  News  and  Market  Conditions 


Construction  Continues 
Ahead  of  Last  Year 

Increase  of  17  per  Cent  for  First  Seven 
Months  Reflected  in  Both  Private  and 
Public  IVork 

Engineering  construction  con¬ 
tracts  during  the  first  seven  months 
of  1928  are  over  the  two-billion-dollar 
mark,  which  is  an  increase  of  17  per 
cent  over  the  same  period  in  1927.  This 
increase  is  reflected  in  both  private  and 
public  work.  The  July  value  of  con¬ 
tracts  is  6  per  cent  over  that  of  a  year 
ago.  The  value  of  contracts  by  sections 
is  shown  in  the  accompanying  table, 
compiled  by  the  Engineering  Netvs- 
Record. 

The  outstanding  gain  this  year  is  in 
commercial  and  institutional  building 
contracts,  with  $1,126,000,000,  compared 
with  $895,000,000  in  1927,  and  in  road 
contracts,  $325,000,000,  compared  with 
$282,000,000  last  year.  Industrial  huild- 
ings,  an  important  indicator  of  business 
confidence,  are  12  per  cent  ahead  of 
last  year.  The  figures  for  waterworks 
and  bridges  are  almost  identical  with 
those  of  1927.  Miscellaneous  projects 
show  a  decline,  as  do  sewers  and  ex¬ 
cavations.  The  increase  is  most  pro¬ 
nounced  in  the  Middle  Atlantic  States, 
although  there  is  sound  growth  also  in 
the  South  and  Middle  West.  Construc¬ 
tion  in  New  England  is  about  the  same 
as  a  year  ago.  while  there  is  a  slight 
falling  ofif  between  the  Mississippi  and 
the  Pacific  Coast. 

The  July  figures  are  $256,000,000  in 
1928  and  '$241,000,000  in  1927.  The 
gain  is  principally  in  commercial  build¬ 
ing.  with  waterworks,  bridges  and  roads 
well  ahead  of  July,  1927.  Industrial 
buildings  and  sewers  show  a  drop,  which 
is  rather  pronounced  in  the  case  of  con¬ 
tracts  for  unclassified  projects.  Geo¬ 
graphically  the  volume  of  lettings  in 
July  is  distributed  in  the  same  propor¬ 
tion  as  for  the  seven  months.  The  value 
of  Canadian  contracts  is  well  above  last 


Construction  volume  as  compared  until 
an  index  of  100  for  1913 


year’s  value  for  both  July  and  the  seven 
months.  The  value  of  residential  con¬ 
tracts  awarded  for  the  first  half  of  1928 
totaled  $1. 670,000 .(XX),  which  is  a  gain 
of  $242,000,000  over  that  period  of  1927. 

The  construction  volume  index  num- 
her  for  July  is  266.  This  compares  with 
228  for  the  whole  of  1926,  262  for  all 
of  1927  and  100  for  1913.  This  means 
that  the  actual  volume  of  contract  let¬ 
ting  in  July,  1928  (not  the  mere  money 
value  of  the  contracts  let),  is  166  per 
cent  greater  than  the  volume  for  1913. 
The  index  number  contains  the  incre¬ 
ment  of  construction  and  indicates  the 
rate  at  which  contracts  are  let,  as 
compared  with  1913  awards. 

Prices  of  the  principal  building  ma¬ 
terials  show  little  change  from  last 
month’s  levels,  with  the  tendency  slightly 
upward.  Eixcept  for  cement  and  steel, 
current  quotations  are  below  a  year  ago, 
although  the  demand  is  5  per  cent 
greater. 


Unfilled  tonnage  as  reported  by  the 
United  States  Steel  Corporation 


In  the  chart  at  the  left  the  actual  volume  of  construction  is  compared  and  not  the 
mere  money  value  of  contract  let.  {Engineering  Sews-Record  statistics.) 


Value  of  Contracts  Let  in  the  United  States  and  Canada  During  July,  1928 

Thousands  of  dollars  (-000  omitted) 


New 

England 

Middle 

Atlantic 

.South 

Middle 

W'est 

West  of 
Mississippi 

Far  West 

United 

States 

Jan.  1  to 
Date,  U.  S. 

Canada 

Waterworks . 

$2,281 

143 

$1,156 

1,568 

$278 

182 

$807 

$352 

$293 

$4,967 

4,863 

$ii,770 

^^wers . 

1,703 

527 

738 

r>6,if>9 

$105 

Bridges  .  .  . 

3.513 

906 

409 

2,546 

561 

197 

6,884 

r, 0,6. 19 

500 

Excavations,  drainage,  etc . 

39 

in 

200 

225 

169 

196 

1,056 

I6,.16.‘i 

1,152 

streets  and  roadn  . 

3,107 

10,774 

5,380 

9,564 

9,066 

■  4,812 

42,703 

376,326 

2,071 

lndu,*«trial  buildinfrn  . 

1,250 

7,430 

3,870 

9,245 

1,125 

1,089 

24,009 

170,.10.1 

2,155 

Commercial  buildings . 

6,496 

94,317 

2,112 

26,935 

17,627 

10,477 

157,964 

1,136,690 

8,682 

federal  government . 

4 

606 

409 

638 

363 

1,468 

3,488 

8,931 

311,389 

164,093 

Uncluhsibed.. . 

194 

6,374 

167 

164 

992 

1,040 

343 

July,  1928  _ 

17,031 

19,316 

22,007 

123,358 

91,129 

13,007 

17,565 

21,990 

125,461 

51,827 

109.171 

43,806 

\99,HX9 

422,835 

30,782 

54,088 

42,047 

i9H,019 

310,784 

20,1 10 
32,085 
32,708 
lSS,t)IO 
213,260 

256,115 

323,354 

240,650 

15,008 

12,496 

5,849 

91,6.66 

63,188 

June.  1928 

July.  1927  . 

78,092 

77fi,.9.9I 

541,210 

Veartodate,  1928 . 

142,079 

3,0.10,061 

Veartodate,  1927 . 

1,755,629 

Note. — Owing  to  five  weeks  of  oonstruetir)n  contraets  being  included  in  some 
Illontlis,  as  in  March,  the  figure  for  the  total  contracts  let,  as  shown  in  the  table. 


does  not  agree  with  the  figure  as  represented  in  the  curve.  In  order  to  obtain 
comparable  figures  the  curve  i.s  workeii  out  on  a  four-week  basis  for  each  mouth. 
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Federal  Specifications  for 
30  per  Cent  Rubber 

The  Federal  Specifications  Board  of 
the  United  States  government,  which 
has  been  adopting  and  promulgating 
purchase  specifications  for  commercial 
commodities  purchased  by  the  various 
departments  and  establishments  of  the 
United  States  government,  has  de¬ 
veloped  a  proposed  specification  for  30 
per  cent  rubber  insulation  for  wire  and 
cable  for  general  jnirposes.  These  speci¬ 
fications  in  the  formative  stage  have 


been  submitted  to  representative  manu¬ 
facturers  for  their  comment  and 
criticism. 

The  Federal  Specifications  Board  will 
be  glad  to  receive  any  comments  or  sug¬ 
gestions  as  to  changes  which  may  be 
thought  to  be  desirable  in  the  specifica¬ 
tion.  Such  comments  or  criticisms 
must  be  received  by  the  board  not  later 
than  six  weeks  from  Aug.  2  if  they  are 
to  receive  the  attention  of  the  technical 
committee  considering  this  subject. 
George  K.  Burgess  is  chairman  of  the 
committee. 


Imports  of  Electrical  Apparatus  Into  the  United  States 
hy  Commodity  and  by  Country  of  Origin 

For  the  First  Quarter  of  1 928 

(Data  fumislied  hy  ftie  Bureau  of  Foreign  and  Domestic  Commerce) 


First 

Second 

First 

Second 

Article 

Quarter 

Quarter 

Country 

Quarter 

Quarter 

Carbon-filament  incandescent 

Austria . 

$8,283 

$15,466 

electric  lamps: 

Australia . 

3,784 

$64,^50 

$1 16,600 

Other  lamps . 

79.492 

94,872 

Belgium . 

21 

510 

Melul-filament  incandescent  elec- 

Brazil . 

18 

trio  lumps: 

British  Honduras . 

10 

Miniature . 

3,053 

10,501 

British  West  Indies . 

Other  lumps . 

24,052 

29.687 

Canada . 

5.991 

4,410 

Other  electric  lamps,  including 

Ceylon . 

lie  in,  etc . ■ . 

482 

2,238 

China . 

3,486 

2,426 

rienerators . 

77 

Cuba . 

247 

12 

Transformers . 

757 

Czechoslovakia . 

1,354 

2,447 

Converters,  double-current  and 

Denmark . 

53 

4,923 

motor  Renerators,  dynamotors 

France . 

11,863 

9,426 

Switches,  circuit  breakers,  fuses. 

Germany . 

.  163,975 

111,426 

choke  coils,  reactors,  sockets. 

Hungary . 

pluRs,  etc . 

491 

1,197 

Irish  Free  State . 

Motors,  stationary,  railway. 

Italy . 

2,932 

120 

vehicle,  automotive,  and  other. 

112 

461 

.lapan . 

90,429 

204,285 

Electric  fans  and  blowers . 

262 

955 

Mexico . 

100 

Table  household,  kitchen  and 

Netherlands . 

2.744 

438 

hospital  utensils  and  similar 

Norway . 

525 

175 

hollowr  or  flat  ware  contain- 

Panama . 

15 

ingelect  rical  heat  itiR  element : 

Philippine  Islands . 

Electric  flatirons . 

6 

4 

Portugal . 

6 

Iron  or  ste«d-enamelcd  or 

Rumania . 

glazed  with  vitreous  glasses. 

653 

181 

Spain . 

Copper,  brass,  steel  or  other 

Sweden . 

119,328 

183,476 

base  metal . 

300 

272 

Switzerland . 

54,381 

47,772 

Industrial  electric  furnaces  and 

86 

United  Kingdom . 

58.314 

47.796 

Therapeutic  apparatus  and 

Total . 

. .  $527,844 

$635,123 

X-ray  machines . 

6,331 

1,313 

Radio  and  wireless  apparatus 

and  parts . 

51,904 

49,296 

Telegraph  apparatus . 

1,076 

1,811 

Telephone  apparatus . 

1,337 

360 

Spark  plugs . 

125 

Storage  batteries  and  parts . 

2,934 

5,252 

Batteries  other  than  storage . 

1,363 

837 

Electrical  machinery  and  parts. . 

207.543 

115,240 

Electric  apparatus  and  parts  .  . 

81,169 

203,835 

Total . 

$527,844 

$635,123 

Market  Conditions 

c/^i_ _ _ _ 3^ 


S.\LES  of  central  station  equipment 
are  outstanding  in  the  New  Eng¬ 
land  district.  Substation  control 
equipment,  amounting  to  about  $10,000, 
was  purchased  for  Klaine  and  $50,000 
worth  of  transmission  line  material  for 
southern  New  Hampshire.  The  volume 
of  business  is  holding  up  well  in  the 
Eastern  district.  A  new  York  utility 
company  has  closed  contracts  for  gen¬ 
erating  station  eciuipment  and  also  has 
placed  orders  for  $50,000  worth  of  sub¬ 
station  apparatus.  Industrial  plant  sales 
show  a  tendency  to  reach  higher  levels. 

Several  industrial  plant  orders  have 
been  placed  in  the  Southeast.  .\  rayon 


plant  in  Virginia  purchased  $200,000 
worth  of  equipment,  another  rayon  plant 
in  Georgia  ordered  a  1,000-kw.  turbo¬ 
generator  with  stokers  and  condensers, 
and  a  mill  in  Alabama  ordered  $40,000 
worth  of  apparatus.  Sales  continue 
active  in  the  Middle  West  with  the  out¬ 
look  promising.  On  the  Pacific  Coast 
active  buying  by  utility  companies  and 
industrial  plants  is  reported. 

Transformer  regulator  equipment  was 
purchased  for  San  Joaquin  Valley  in¬ 
stallation  and  orders  for  considerable 
pole-line  hardware,  a  carload  of  weather¬ 
proof  wire  and  two  carloads  of  4-in. 
fiber  conduit  also  are  reported. 


Copper  Demand  Good — Lead 
.  Moderately  Active 

With  copper  sales  in  better-than- 
average  volume,  a  moderately  active  de¬ 
mand  for  lead  and  prices  steady  for 
other  metals,  the  non-ferrous  metal  mar¬ 
ket  situation  may  justly  be  considered 
as  quite  satisfactory.  Prices,  in  general. 


NEW  YORK  METAL  MARKET  PRICE.S 


Copper,  electrolytic. . . . 

-Aug.  8,  1928 
Cents  per 
Pound 
14.525 

Aug.  15,  1928 
Cents  per 
Pound 
14.5375 

Lead,  Am.  S.  &  R.  price 

6.20 

6.20 

Antimony . 

10.00 

10.25 

Nickel,  ingot . 

35 

35 

Zinc  spots . 

6.60 

6.60 

Tin,  Straits . 

48.25 

48. 125 

Aluminum,  99  per  cent 

24.30 

24.30 

Base  copper  wire  price  Aug.  1 5,  1 928, 

161  cents. 

are  firm.  Some  tendency  to  shade  lead 
prices  in  the  Middle  West  is  noted,  bul 
the  market  has  been  little  affected  b> 
the.se  few  transactions.  Zinc  is  quotably 
unchanged  at  6.25  cents  per  pound  East 
St.  Louis,  though  sales  have  been  in 
small  volume. 

Business  in  Middle  West 
Continues  Active 

Good  business  continues  in  most  sec¬ 
tions  of  the  Middle  West.  It  is  gen¬ 
erally  expected  that  sales  during  the 
third  quarter  of  the  year  will  show  a 
substantial  increase  over  those  of  the 
second  quarter.  New  industries  are 
entering  the  Chicago  district  from 
month  to  month,  established  manu¬ 
facturers  are  increasing  the  numbers 
employed,  the  steel  industry  reports  in¬ 
creases  in  orders,  building  activity  is 
equal  to  or  ahead  of  last  year’s  figures, 
the  automotive  industry  continues  to 
expand  and  agricultural  reports  are  en¬ 
tirely  satisfactory.  Construction  proj¬ 
ects  are  as  follows: 

The  Chicago,  Milwaukee,  St.  Paul  & 
Pacific  Railroad  Company,  Chicago,  plans 
extensions  in  freight  and  passenger  car 
shops  at  West  Milwaukee,  to  cost 
$150,000.  The  Michigan  Public  Service 
Company,  Ludington,  Mich.,  plans  exten¬ 
sions  in  transmission  lines  at  Rugg,  Mich. 
The  Detroit  Edison  Company,  Detroit, 
will  build  a  five-story  substation  on  Larch- 
mont  Avenue  to  cost  $215,000,  and  a  similar 
substation  on  Jefferson  Avenue  to  cost 
$400,000.  The  Parke-Davis  Company, 
Detroit,  will  build  a  six-story  addition  to 
its  drug  and  chemical  plant  to  cost 
$500,000. 

The  Chicago  Printed  String  Company, 
Chicago,  will  build  a  two-story  addition  to 
cost  $175,000.  The  Graham-Paige  Motors 
Corporation,  Detroit,  has  approved  plans 
for  an  addition  to  its  plant  at  W  ayne, 
Mich.,  to  cost  $200,000,  and  is  completing 
plans  for  expansion  at  its  Detroit  works 
to  cost  $500,0(X).  Springfield.  Ill-,  has 
approved  plans  for  a  municipal  outdoor 
substation.  The  Emerson-Brantingham 

Company,  Rockford,  Ill.,  will  build  an  addi¬ 
tion  to  its  agricultural  implement  plant  to 
cost  $90,000.  The  Standard  Oil  Company, 
Chicago,  plans  a  distributing  plant  at 
Joliet,  111.,  to  cost  $150,000. 
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Active  Buying  Reported 
on  Pacific  Coast 

Power  company  orders  on  the  Pacific 
Coast  are  featured  by  a  special  West- 
ingliouse  regulator  transformer  equip¬ 
ment  for  San  Joaquin  Valley  installa¬ 
tion,  for  tap  changing  of  a  12,000-volt 
line  under  load,  at  a  cost  of  $20,000. 
Other  power  company  orders  include 
considerable  pole-line  hardware,  a  car¬ 
load  of  weatherproof  wire  and  two  car¬ 
loads  of  4-in.  fiber  conduit.  Industrial 
plants  also  are  actively  purchasing. 
A  Sierra  belt  lumber  company  is  in  the 
market  for  a  12-mile  23,000-volt  power 
line,  totaling  about  $5,000  worth  of 
material ;  a  steel  company  needs  two 
carloads  of  treated  poles,  a  paper  mill 
is  asking  for  $1,000  worth  of  rubber- 
covered  cable,  and  a  export  mining  com¬ 
pany  is  in  the  market  for  $1,000  worth 
of  transformers  and  $1,500  worth  of 
copper  wire  and  strand. 

The  week  also  is  featured  by  an¬ 
nouncements  of  forthcoming  hospital 
construction,  including  a  $5,000,000 
bond  issue  for  San  Francisco,  $3,000,000 
for  a  Seattle  group  and  $1,500,000  for 
a  Los  Angeles  private  sanitarium. 
Other  million-dollar  construction  an¬ 
nounced  includes  additions  to  Pomona 
College,  a  26-story  office  building  with 
500-car  garage  for  San  Francisco,  a 
new  hotel  for  Honolulu,  and  a  com¬ 
bined  theater  and  office  building  for 
San  Diego.  The  Yuba  River  Power 
Company  has  been  authorized  to  con¬ 
struct  a  $50,000,000  power  development 
on  the  Yuba  River. 

Although  a  midsummer  slump  in  busi¬ 
ness  is  reported  in  the  Puget  Sound 
district,  with  motor  buying  dropping  off, 
several  sales  of  apparatus  and  motors 
of  consequence  were  made.  Those  in¬ 
cluded  a  15,000-kva.  condenser  to  the 
Puget  Sound  Power  &  Light  Company 
for  its  Seattle  substation  a  1,000-kva. 
Pelton-General  Electric  waterwheel,  a 
3,000-kva.  generator,  switchboard  and 
accessories,  costing  $30,000,  the  first 
unit  of  a  hydro-electric  development  at 
Leavenworth,  Wash.,  for  the  Royal  De¬ 
velopment  Company ;  a  146-hp.  motor 
to  a  lumber  mill  at  Omak,  Wash. ;  $5,500 
worth  of  motors  to  a  Tacoma  paper 
mill,  and  35  motors  from  150  hp. 
down  to  the  Grays  Harbor  Pu'p  Com¬ 
pany  at  Haquiam.  Construction  proj¬ 
ects  are  as  follows : 

The  Coal  Products  Corporation,  North 
Bend,  Ore.,  plans  a  coal  pulverizing  and 
byproducts  plant  to  cost  $300,000.  The 
Texas  Oil  Company,  Portland,  Ore.,  plans 
an  oil  storage  and  distributing  plant  to 
cost  $500,000.  The  Bastian-Morley  Com¬ 
pany,  Laporte,  Ind.,  plans  a  heater  and 
heater  equipment  branch  manufacturing 
plant  at  Los  Angeles,  Calif.,  to  cost  $100,- 
Swift  &  Company,  Union  Stock 
Yards,  Chicago,  plan  an  oil  refining  plant 
at  \  ernon,  Calif.,  to  cost  $125,000. 

Richfield,  Utah,  plans  installation  of  a 
Biesel  engine  unit  and  auxiliary  equipment 
for  light  and  power  service  and  waterworks 
operation.  The  Colorado  &  Southern  Rail¬ 
road  Company,  Trinidad,  Colo.,  will  make 
extensions  in  its  terminal  buildings  at 
Walsenburg,  Col.,  to  cost  $125,000.  Colo- 
rado  Springs,  Col.,  plans  a  floodlighting 


system  at  its  municipal  airport.  The  Tuc¬ 
son  Gas,  Electric  Light  &  Power  Company, 
Tucson,  Ariz.,  will  build  an  equipment 
storage  plant,  to  cost  $30,000.  The  New 
Mexico  Power  Company,  Dawson,  N.  M., 
plans  a  transmission  line  to  Springer  and 
Maxwell,  to  cost  $100,000.  Los  Angeles, 
Stockton,  Sacramento  and  San  Diego, 
Calif.,  and  Tucson,  Ariz.,  plan  installation 
of  ornamental  lighting  systems. 

Several  Industrial  Orders 
Placed  in  Southeast 

A  satisfactory  volume  of  central- 
station  business  is  reported,  but  it  is 
diversified  business  with  no  outstanding 
individual  orders.  One  company  ordered 
creosoted  pine  poles  and  pole-line  mate¬ 
rial  amounting  to  $6,400.  A  rayon  plant 
in  Virginia  ordered  turbine,  switch¬ 
board,  transformer  and  accessory  elec¬ 
trical  equipment  amounting  to  approxi¬ 
mately  $200,000,  while  a  rayon  plant  in 
Georgia  placed  an  order  for  a  1,000-kw. 
turbo-generator  with  stokers  and  con¬ 
densers. 

A  new  mill  in  Alabama  ordered  mo¬ 
tor,  transformer  and  switchboard  equip¬ 
ment  to  the  extent  of  approximately 
$40,000,  and  a  cotton-mill  electrification 
in  Georgia  brought  forth  an  order  for 
motors  and  w’iring  materials  amounting 
to  about  $20,000.  A  terminal  company 
in  Georgia  has  let  contracts  covering 
electrification,  and  electrical  materials 
involved,  including  a  high-tension  sub¬ 
station,  will  cost  in  the  neighborhood  of 
$18,000.  An  electric  traction  line  in  the 
Carolinas  placed  orders  for  pantograph 
equipment  for  nineteen  locomotives, 
wffiile  another  interesting  order  was 
from  a  short  electric  traction  line  for 
6^  miles  of  catenary  overhead-line  ma¬ 
terials.  Construction  projects  are  as 
follows : 

The  Adrian  Knitting  Mills,  Adrian, 
Mich.,  will  build  a  mill  at  Dyersburg,  Tenn., 
to  cost  $100,000.  Cookeville,  Tenn.,  is 
arranging  a  fund  of  $100,000  for  extensions 
in  its  municipal  hydro-electric  plant  at 
Burgess  Falls,  Falling  River.  The  Plough 
Chemical  Company,  Memphis,  Tenn.,  will 
soon  take  bids  for  a  new  factory  to  cost 
$1,000,000.  New  Bern,  N.  C.,  plans  exten¬ 
sions  in  its  municipal  power  plant.  The 
Mississippi  Power  &  Light  Company,  Jack- 
son,  Miss.,  has  approved  the  construction 
of  a  110,000-volt  steel  tower  transmission 
line  from  Tunica  to  Como,  Miss.,  with  a 
substation  at  Como.  A.  B.  JeflFries,  Cit- 
ronelle,  Ala.,  and  associates  have  secured 
a  franchise  for  construction  of  a  power 
plant  and  system  at  Mount  Vernon,  Ala. 

The  Florida  Container  Company,  Tampa, 
Fla.,  T.  M.  Shackleford  head,  plans  a  paper- 
box-manufacturing  plant  to  cost  $70,000. 
The  Wilson  &  Toomer  Fertilizer  Company, 
Jacksonville,  Fla.,  has  authorized  an  addi¬ 
tion  to  its  plant  to  cost  $100,000.  Atlanta 
and  Decatur,  Ga.,  will  install  ornamental 
lighting  systems. 

Industrial  Apparatus  in 
Demand  in  St.  Louis 

Business  in  the  St.  Louis  district  con¬ 
tinues  good.  All  manufacturers  report 
a  splendid  demand  for  small  industrial 
apparatus.  Condensing  equipment  was 
purchased  for  a  75,000-kw.  turbine  unit 


at  a  cost  of  about  $100,000.  Another 
order  covered  a  lot  of  motors  of  150  hp. 
and  200  hp.  for  $11,000.  Another  con¬ 
tract  was  clo-sed  for  a  750-kva.  gener¬ 
ator  for  $4,000  and  a  600-kva.  generator 
for  direct  connection  to  a  Diesel  engine. 
There  is  a  good  demand  for  building 
materials,  but  there  is  little  activity  in 
outside  construction.  Immediate  con¬ 
struction  projects  are  as  follows: 

The  Empire  District  Electric  Company,. 
Joplin,  Mo.,  plans  a  hydro-electric  plant 
on  the  White  River,  near  Springfield,  Mo., 
to  cost  $15,000,000.  The  Coca-Cola  Bot¬ 
tling  Company,  Kansas  City,  Mo.,  plans  an 
addition  to  cost  $100,000.  The  Con-Ferro 
Paint  &  Varnish  Company,  St.  Louis,  Mo., 
will  build  a  three-story  plant  to  cost 
$100,000.  The  Tulsa  Airport  Corporation, 
Tulsa,  Okla.,  plans  a  flo^lighting  system 
at  its  proposed  airport.  The  Missouri 
Pacific  Railroad  Company,  St.  Louis,  Mo., 
plans  car  and  locomotive  repair  shops  at 
Nettleton,  Mo.,  to  cost  $150,000.  The  Page 
Milk  Company,  Merrill,  Wis.,  has  approved 
plans  for  a  milk-condensing  plant  at  Mar¬ 
shall,  Mo.,  to  cost  $225,000. 

The  Black  Springs  Lumber  Company, 
Black  Springs,  Ark.,  has  secured  a  fran¬ 
chise  for  commercial  service  at  Norman. 
Ark.,  and  vicinity,  and  plans  a  power  plant 
and  distributing  system.  The  Arkansas 
Power  &  Light  Company,  Little  Rock, 
Ark.,  has  approved  construction  of  a 
13,000-volt  transmission  line  from  Arkadel- 
phia  to  Sparkman.  The  Pine  Bluflf  Cotton 
Oil  Mill,  Pine  Bluff,  Ark.,  will  make 
extensions  in  its  plant  to  cost  $75,000.  The 
Texas  Citrus  Fruit  Growers’  Exchange, 
San  Benito,  Tex.,  plan  a  packing  plant  to 
cost  $100,000.  Dallas,  Tex.,  plans  an 
ornamental  lighting  system. 

Sales  Continue  Upward  Trend 
in  Eastern  Market 

Sales  are  holding  up  well  in  the  East¬ 
ern  district.  The  commitments  are 
varied,  covering  heavy  and  light  equip¬ 
ment  as  well  as  specialties.  A  New 
York  utility  company  is  closing  con¬ 
tracts  for  generating  station  require¬ 
ments  and  also  is  placing  business  for 
transformers,  reactors  and  kindred  appa¬ 
ratus  for  substation  installation  costing 
about  $50,000.  Another  metropolitan 
central-station  company  has  been  in  the 
market  for  substation  equipment  and  has 
given  an  order  for  four  transformer 
units  to  cost  approximately  $40,000.  The 
outlook  for  further  business  in  this  line 
is  stated  as  particularly  good,  with  sev¬ 
eral  sizable  contracts  now  pending. 

Industrial  account  is  heading  to 
higher  levels.  A  manufacturer  of  mo¬ 
tors  says  that  there  is  an  encouraging 
volume  of  business  in  sight,  with  a  cer¬ 
tainty  of  several  large  orders  within  a 
short  time.  Another  maker  reports  a 
good  demand  for  motor  units  from  man¬ 
ufacturers  of  commercial  refrigerating 
machinery,  shoe  machinery,  organs  and 
oil  burners;  the  last  not^  line  shows 
particular  promi.se  for  fall  account. 
Water  companies  and  municipalities  are 
in  the  market  for  motors  for  pumping 
machinery.  In  the  general  industrial 
field,  iron  and  steel  mills,  cement  mills 
and  chemical  plants  show  indications  of 
early  purchases  of  equipment. 

Wire  and  cable  busines  is  reported 


18,1928— Electrical  World 


339 


rather  quiet  and  shows  no  indications 
of  inini^iate  change.  Line  equipment 
is  in  fair  demand,  but  is  not  reaching 
the  usual  average  for  this  time  of  year. 
Immediate  construction  operations  in 
the  Eastern  district  include  the  fol¬ 
lowing  : 

The  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C.,  will 
receive  bids  until  Aug.  28  for  four  switch¬ 
boards  and  spare  parts,  310  relays  and 
spares  and  four  auto-transformers,  for 
Brooklyn  and  Camden  navy  yards  (Sched¬ 
ule  9522)  ;  also,  until  Aug.  21,  for  spare 
parts  for  turbo-generator  sets  for  the 
Brooklyn  and  other  navy  yards  (Schedule 
9511).  The  New  York  Central  Railroad 
Company,  New  York,  will  receive  bids  until 
Aug.  23,  for  incandescent  lamps  (Serial 
Contract  No.  20-1928).  The  Packard 
Motor  Car  Company,  New  York,  will  soon 
take  bids  for  service  and  repair  plant  to 
cost  $1,500,000.  Chalfonte  &  Haddon  Hall 
Hotels,  Atlantic  City,  N.  J.,  will  build  an 
addition  to  its  power  plant  to  cost  $125,000. 
Maplewood,  N.  J.,  has  authorized  a  call 
for  bids  for  a  municipal  fire  alarm  and 
telegraph  system.  The  Steel  Company  of 
Canada,  Ltd.,  Hamilton,  Ont.,  will  carry 
out  an  expansion  program  to  cost  $5,000,(X)0 

The  American  Ice  Company,  Philadel¬ 
phia,  plans  an  ice  plant  to  cost  $65,000. 
Shippenburg,  Pa.,  plans  an  ornamental 
lighting  system  on  King  Street.  The  Tray¬ 
lor  Engineering  &  Manufacturing  Com¬ 
pany,  Allentown,  Pa.,  plans  additions  to  its 
mining  machinery  manufacturing  plant  to 
cost  $200,000.  The  Philadelphia  Suburban 
Counties  Gas  &  Electric  Company,  Phila¬ 
delphia,  Pa.,  will  install  an  ornamental 
lighting  system  at  Pottstown,  Pa.  The 
Craig  Oil  Company,  Pittsburgh,  Pa.,  will 
make  extensions  in  its  refining  plant  at 
Toledo,  Ohio,  to  cost  $400,000.  The  Wash¬ 
ington  Hosiery  Mill,  Pottstown,  Pa.,  will 
build  a  new  plant  to  cost  $75,000.  The 
Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C.,  will  re¬ 
ceive  bids  until  Aug.  21  for  motor-genera- 


Westinghouse  Building  Arc- 
Welding  Laboratory 

As  a  result  of  the  increasing  use  of 
arc  welding  in  the  machinery  fabrica¬ 
tion  field  the  Westinghouse  Electric  & 
Manufacturing  Company  announces  the 
building  of  an  arc-welding  laboratory. 
The  structure  will  be  75  ft.  wide,  170 
ft.  long  and  40  ft.  high.  The  building 
houses  a  50-ton  crane  and  in  addition 
to  the  installation  of  arc-welding  equip¬ 
ment,  it  will  have  massive  rolling  and 
forming  equipment  to  be  used  for  form¬ 
ing  and  shaping  the  various  parts  that 
go  into  welded  machinery.  These  in¬ 
clude  motor  frames,  generator  frames, 
motor  rotor  rims,  and  motor  end  bells. 

The  rivet  and  the  iron  casting  are  due 
to  be  supplanted  in  the  near  future  by 
arc  welding,  according  to  W.  S.  Rugg, 
vice-president  of  the  Westinghouse  com¬ 
pany.  Mr.  Rugg  exempts  only  two 
classes  of  .structures  from  the  inroads 
of  arc  welding.  Those  structures  for 


tors  and  spare  parts  for  Eastern  and  West¬ 
ern  yards  (Schedule  9438).  The  Bureau 
of  Yards  and  Docks,  Navy  Department, 
Washington,  D.  C.,  will  receive  bids  until 
Aug.  29  for  an  automatic  refrigerating 
plant  for  the  Mare  Island  yard  (Specifica¬ 
tion  5586). 

Central-Station  Supplies 
Active  in  New  England 

Central-station  equipment  sales  were 
outstanding  in  the  New  England  dis¬ 
trict  and  included  an  order  amounting 
to  about  $10,000  for  station  control 
equipment  for  a  .substation  in  Maine, 
transmission  line  material  for  south¬ 
ern  New  Hampshire,  amounting  to 
over  $50,000,  and  a  good  demand  for 
poles,  wire,  cross-arms  and  control  ap¬ 
paratus.  Sales  are  steady  and  the  sea¬ 
sonal  movement  encouraging,  with 
every  indication  of  continuance  during 
the  next  few  months.  Industrial  equip¬ 
ment  sales  are  promising,  though  orders 
for  large  equipment  slackened.  Small 
switches  and  control  orders  are  being 
received  in  good  volume.  Small-motor 
sales  dropped  somewhat,  though  the  de¬ 
mand  is  fairly  promising,  while  nego¬ 
tiations  for  turbo-generators  are  active. 

Electric  arc-welding  equipment  sales 
are  increasing.  During  the  past  two 
weeks  brisk  interest  was  reported  and 
a  number  of  .sales  were  noted,  including 
an  order  amounting  to  about  $5,000, 
which  was  placed  by  an  industrial  plant 
in  Massachu-setts.  Industrial  electric 
furnace  orders  are  steady,  and  range 
sales  are  increasing.  In  Rhode  Island 
one  company  reports  more  than  50  units 
placed  in  one  month.  The  Connecticut 
Light  &  Power  Company,  Waterbury, 
Conn.,  plans  to  build  four  new  hydro¬ 
electric  plants  on  the  Housatonic  River. 


which  a  fabricated  steel  construction 
cannot  be  justified  are  small  pieces  built 
in  great  quantities,  such  as  the  frames 
and  brackets  of  small-diameter  motors, 
and  structures  of  such  peculiar  shape 
that  they  are  not  readily  made  from 
commercial  shapes  of  steel  like  bars, 
beams  and  plates. 


Servel  Sales,  Inc.,  51  East  Forty- 
second  Street,  New  York  City,  an¬ 
nounces  that  H.  W.  Foulds,  formerly 
general  sales  manager,  has  been  elected 
vice-president.  Mr.  Foulds  joined  the 
organization  in  March,  1926,  as  a  spe¬ 
cial  representative  and  head  of  adver¬ 
tising  and  since  January,  1927,  he  has 
been  assistant  to  the  president. 

The  Edison  Electric  Appliance 
Company,  Inc.,  5600  West  Taylor 
Street,  Chicago,  has  added  to  its  line 
the  “Ad-A-Deck”  sectional  type  utility 
oven,  which  as  its  name  implies  is  de¬ 
signed  so  that  additional  sections  can 
be  added  as  required. 


New  Equipment 
Available 

<y^ _ )%0 

Combination  Meter  Cabinet 
and  Entrance  Switch 

A  combination  meter  cabinet  and  en¬ 
trance  switch,  for  installations  where 
it  is  desirable  to  place  the  meter  on  the 
outside  of  the  residence,  has  been  placed 
on  the  market  by  the  American  Electric 
Switch  Corporation,  Minerva,  Ohio. 
The  box  is  constructed  of  16-gage  steel, 
electrically  welded,  with  a  non-breakable 
glass  window  over  the  meter.  It  is  water¬ 
tight  and  rust-proof,  being  “Parkerized,” 
and  is  finished  in  black  waterproof 
baking  enamel.  It  will  accommodate 
all  types  of  meters  ordinarily  used. 
The  assembly  includes  the  30-amp.,  60- 
amp.  switch  mechanisms  for  two-  or 
three- wire,  sealed  main  fuses  or  ac¬ 
cessible  main  fuses  or  a  60-amp.  test 
block. 


Continuous-Contact  Reel 

A  motor-driven  reel  to  do  away  with 
slack  in  cable  serving  electric  locomo¬ 
tive  cranes  and  tractor  type  excavators 
is  being  marketed  by  J.  L.  Gleason  & 
Company,  241  Franklin  Street,  Boston. 
The  reel,  driving  mechanism  and  a 
special  General  Electric  induction  motor 
controlled  by  contact  switches  actuated 
by  the  driving  clutches  of  the  crane  or 


Continuous-contact  reel  until  motor 
drive 

tractor  are  mounted  on  a  steel  frame 
attached  to  the  crane  or  tractor,  the 
operation  being  automatic.  The  motor 
is  designed  to  remain  in  circuit  for  ten 
minutes  when  at  a  standstill  with  a 
maximum  rise  of  55  deg.  C.  The  motor 
runs  whenever  the  crane  or  tractor  is 
in  transit,  the  cable  paying  out  against 
the  motor  torque  when  the  machine 
moves  away  from  the  source  of  energy 
supply.  The  capacity  of  the  reel  is 
150  ft.  of  No.  0  cable  and  about  100 
ft.  of  No.  4-0  conductor. 


Panel  for  Charging  Vehicle  Bat¬ 
teries.  —  A  new  control  panel,  an¬ 
nounced  by  the  General  Electric  Com¬ 
pany,  is  desigpied  for  charging  six 
vehicle  batteries,  each  of  the  42-cell, 
thirteen-plate  type.  The  panel  is  for 


Activities  of  the  Trade 

rj^  _ 
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use  in  conjunction  with  a  motor-gen¬ 
erator  set  consisting  of  a  27-kw.,  110- 
volt  generator  driven  by  a  40-hp.,  550- 
volt,  three-phase,  60-cycle  motor.  In 
conjunction  with  a  magnetic  starter  for 
the  motor,  the  panel  provides  overload 
protection  for  the  generator,  restarting 
of  the  set  and  resumption  of  charging 
after  line  failure,  and  full  automatic 
shut-down  after  charging  is  complete. 


Draft  Gage 

The  Ellison  pointer  draft  gage  with 
straight-line  movement  has  been  de¬ 
veloped  by  the  Ellison  Draft  Gage 
Company,  Chicago.  The  ^device  is  said 
to  be  very  accurate.  It  is  of  the  gasom¬ 
eter  bell,  beam  and  pointer  type  and  is 
made  in  single  and  multi-pointer  units 
up  to  twelve  readings  for  panel  and  wall 
mounting.  Because  of  the  straight-line 
movement  used,  the  gage  has  a  straight- 
front  glass  and  scale,  which  contribute 
to  better  accuracy,  visibility  and  ap¬ 
pearance. 

In  the  multi-pointer  unit  a  color  code 
is  used  to  distinguish  the  drafts.  Other 
points  claimed  by  the  manufacturer  are 
the  advantage  of  having  a  common  pan 
which  is  filled  and  the  liquid  level 
checked  from  the  outside  of  the  casing 
by  removing  a  knurled  cap  over  the  end 
of  the  filling  tube,  a  standard  15-watt 
lamp  for  illuminating  eight  pointers, 
fulcrum  knife  edges  of  hardened  steel, 
and  a  powerful  movement  of  10  cu.in. 
bell  displacement,  the  movement  repeat¬ 
ing  precisely  under  all  conditions  over 
a  scale  of  uniform  spacings. 


Arc-Welded  Crane 

A  new  design  of  overhead  traveling 
crane,  in  which  the  bridge  girders,  end 
trucks  and  trolley  are  constructed  by 
arc  welding,  is  announced  by  the  Cleve¬ 
land  Crane  &  Engineering  Company, 
Wickliffe,  Ohio.  In  the  5-ton  crane 
of  this  type  each  girder  is  reinforced 
throughout  its  entire  length  by  angles 
arc -welded  to  the  standard  I-beam  sec¬ 
tions.  The  end  trucks  are  built  up  of 
two  standard  channel  sections  joined 
by  arc  welding.  Roller  bearings  are 
used  on  this  crane  to  permit  rapid  ac¬ 
celeration  and  give  lower  power  con¬ 
sumption.  All  welding  on  the  crane 
was  done  by  the  “Stable-Arc”  process 
from  machines  furnished  by  the  Lincoln 
Electric  Company  of  Cleveland.  The 
advantage  claimed  by  the  manufacturer 
for  arc-welded  crane  construction,  other 
than  greater  rigidity  and  strength,  is 
that  a  more  efficient  distribution  of 
weight  is  possible,  thus  permitting  cer¬ 
tain  moving  parts  to  be  lighter,  giving 
greater  acceleration. 


Street  Lighting  Units.  —  A  com¬ 
plete  new  line  of  suspension  units  in 
which  a  few  standardized,  interchange¬ 
able  parts  take  the  place  of  the  many 
different  designs  and  sizes  hitherto  used 
announced  by  the  General  Electric 
Company.  The  new  line  is  divided  into 
two  classes — one  for  series  circuits  of 
^ny  size  used  in  commercial  street 
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lighting,  the  other  for  series  circuits 
under  3,500  volts.  Two  types  of  re¬ 
flectors  have  been  designed,  one  of 
sheet  metal  for  use  where  there  is  no 
glassware  to  be  supported  and  one  of 
cast  iron  which  can  be  used  with  or 
without  suspended  globes.  Both  these 
reflectors  are  interchangeable  between 
the  high-  and  low-voltage  units.  In  this 
new  line  of  overhead  units  many  im¬ 
provements  have  been  made  in  methods 
of  attachments  and  suspension. 


voltage  drops  on  an  important  circuit 
is  announced  by  the  General  Electric 
Company.  The  device  has  been  given 
the  number  CR-2904-F-1.  It  may  be 
adjusted  to  the  proper  operating  voltage. 
A  typical  use  of  the  relay  is  on  storage 
battery  charging  outfits.  When  'e 
battery  falls  below  the  critical  voltaj^'* 
the  relay  places  it  on  charge,  or  in¬ 
creases  the  charging  rate,  and  discon¬ 
nects  it  when  the  voltage  has  come  back 
to  its  full  value. 


Explosion-Proof  Motor  of  the 
Self-Ventilated  Type 

A  self-ventilated  explosion-proof  mo¬ 
tor,  known  as  the  type  Ex,  has  been 
placed  on  the  market  by  the  Louis 
Allis  Company,  Milwaukee.  This  mo¬ 
tor  has  been  approved  by  the  Under¬ 
writers’  Laboratories  for  operation 
where  gasoline,  naphtha,  oil  or  other 
petroleum  products  are  made,  used  or 
handled.  The  company  states  that  the 


Self -ventilated  explosion-proof  motor 
Only  33  lb.  heavier  than  an  open-type 
machine. 


new  motor  was  developed  at  the  request 
of  several  machinery  manufacturers 
for  an  explosion-proof  motor  that 
would  be  small  and  light  enough  for 
practical  use.  The  type  Ex  is  approxi¬ 
mately  half  the  weight  of  a  non-ven- 
tilated  motor  and  but  slightly  heavier 
than  a  standard  open  motor.  A  5-hp. 
1,750  r.p.m.  type  Ex  motor,  for  in¬ 
stance,  is  only  33  lb.  heavier  than  an 
open  motor  of  the  same  rating,  and  it 
can  be  installed  in  the  same  space. 

The  manufacturer  points  out  that  the 
special  feature  of  the  type  Ex  motor  is 
its  small  size  and  weight.  The  motor 
can  be  mounted  with  little  or  no  special 
arrangements  on  a  machine  designed 
for  a  standard  open-type  motor,  thus 
permitting  the  adaptation  of  many 
standard  machines  to  hazardous  indus¬ 
tries.  The  machine  is  available  for 
alternating-current  service  in  sizes  up 
to  5  hp.,  but  the  company  states  that 
in  the  near  future  sizes  up  to  10  hp. 
will  be  manufactured. 


Signal  Relay. — A  “signal”  relay  de¬ 
signed  for  application  where  a  small, 
inexpensive  device  is  needed  to  actuate 
a  warning  signal  when  power  fails  or 


Oil  Circuit  Breakers 

The  type  FO-24  oil  circuit  breaker, 
designed  specifically  for  outdoor  serv¬ 
ice,  has  been  placed  on  the  market  by  ] 

the  Westinghouse  Electric  &  Manufac¬ 
turing  Company.  The  breaker  is  avail¬ 
able  in  single-throw  two-  and  three-pole 
construction  and  in  capacities  of  400, 

600  to  800  amp.  for  15,000  volts  or 
less.  Motor-,  solenoid-  and  manual - 
operating  mechanisms  mounted  directly 
on  the  frame  or  pole  unit  and  inclosed 
in  weatherproof  housings  are  apiUi- 
cable  to  all  ampere  capacities  and  pole 
sizes.  The  structural  steel  frame  is  the 
same  for  all  sizes. 

The  features  which  the  company 
claims  adapt  the  breaker  to  various 
classes  of  severe  service  are  the  self¬ 
cleaning  high-pressure  laminated  brush 
contacts  with  heavy  wedge-type  arcing 
contacts,  permanent  submersion  and 
opening  of  all  contacts  under  a  high 
head  of  oil,  gravity  break  assisted  by 
heavy  spring  acceleration  and  ellipti¬ 
cal  sheet-steel  tanks  with  all  seams  lap- 
welded.  The  tanks  contain  ample  space 
for  air  expansion  and  shaft  operation 
of  the  breaker  with  individual  operat¬ 
ing  compartments  and  individual  pole 
units. 


Porcelain  Tree  Insulator.  —  The 
Scott  C.  Cutter  porcelain  tree  insulator 
made  in  two  sizes  and  which  can  be 
applied  to  the  limb  of  a  tree  by  means 
of  a  holder  attachment  has  been  placed 
on  the  market  by  Scott  C.  Cutter, 
Oswego,  Ill.  The  insulator  holder  is 
applied  to  the  tree  by  driving  two  wood 
screws  into  the  trunk  or  limb.  The 
insulator  is  then  placed  in  the  holder 
and  held  in  position  by  two  bolts.  The 
wire  is  then  slipped  through  the  in¬ 
sulator  opening  and  rests  free  so  that 
the  tree  can  easily  swing  with  the 
wind  without  imposing  any  strain  on 
the  line  wire.  The  unit  has  a  dry 
flashover  of  24,800  volts  effective  and 
a  wet  flashover  of  14,900  volts  effective. 

Mica  Undercutter. — The  improved 
“Ideal”  power-driven  mica  undercutter, 
which  is  equipped  with  a  micrometer 
adustable  guide  so  that  it  is  only  nec¬ 
essary  to  cut  one  slot  by  hand,  has  been 
placed  on  the  market  by  the  Ideal  Com¬ 
mutator  Dresser  Company,  Sycamore, 
Ill.  It  is  designed  for  both  large  or 
small  commutators  and  is  compact  so 
it  may  be  used  without  taking  down  the 
brush  rigging.  The  unit  has  an  easily 
adjusted  depth  gage  and  special  heat- 
treated  gears  are  used  with  a  tight 
cover  to  prevent  grease  from  running 
out  or  mica  dust  from  getting  in. 
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Patents 

Announced  by  U.  S.  Patent  Office 

c/Jk _ - _ _ 


(Issued  July  24,  1928) 


1,678,228.  Circuit-Closing  Device;  C.  E. 
Morris,  Newark,  N.  J.  App.  filed  May  20, 
1926. 

1,678,283.  PROTExmvE  Device  for  Elec¬ 
trically  Operated  Mining  Machines 
AND  THE  Dike;  J.  E.  Dillon,  Masontown, 
Pa. 


1,678,310.  Smoothing  Iron  ;  H.  S.  Wood¬ 
ruff,  Schenectady,  N.  Y.  App.  filed  Jan. 
17,  1925. 

1.678.336.  Motor-Starttng  Switch;  B.  E. 
(ietchell,  Plainville,  Conn.  App.  filed 
April  4,  1925. 

1.678.337.  Toastee  ;  D.  F.  Halifax,  New¬ 
ark,  N.  J.  App.  filed  April  21,  1927. 

1.678.350.  EIleattric  Clamp  CoNNExrmi ; 
W.  N.  Ott,  Bloomfield,  N.  J.  App.  filed 
Nov.  5,  1926. 

1.678.351.  Elexttric  Safetty  Lantekn  ;  P. 

D.  I’ayne,  Irvington,  N.  J.  App.  filed 
May  17,  1923. 

1,678,372.  Elexttrically  Opbrateii  Ther¬ 
mostat;  G.  H.  Whlttingham,  Baltimore, 
Md.  App.  filed  June  2,  1921. 

1,678,380.  Dynamo-Electric  Machine;  T. 
D.  R.  Cooper,  l>ondon,  England.  App. 
filed  July  20,  1925.  Wherein  the  stator 
windings  are  totally  inclosed  in  trans¬ 
former  oil. 

1,678,397.  Toy  Elextric  Engine;  J.  Koenig, 
Manitowoc,  Wis.  App.  filed  Sept.  16, 
1927. 

1,678,401.  Elbctrothermostatic  Switch  ; 
N.  J.  Duttrell,  Liverpool,  N.  Y.  App.  filed 
Dec  24  1925 

1,678,412.’  Fuse  Plug;  H.  J.  Wheeler, 
Kansas  City,  Mo.  App.  filed  Jan.  16, 
1926.  Renewable. 

1,678,422.  Movable  Support  for  Electric 
Light,  Gas,  and  Other  Purposes  ;  J. 
Dugdill,  Hazel  Grove,  near  Stockport, 
England.  App.  filed  Feb.  21,  1923. 

1.678.437.  Short-Circuiting  Dejvicb  for 
Motors  ;  G.  H.  Leland,  Dayton,  Ohio. 
App.  filed  April  16,  1925. 

1.678.438.  Motor  Mounting;  G.  H.  Leland, 
Dayton,  Ohio.  App.  filed  June  16,  1926. 
For  eliminating  noi.se. 

1,678,467.  Connecting  Device;  A.  W.  Hebb, 
New  York,  N.  Y.  App.  filed  June  16, 


1925. 


1,678,481.  Electric  Fuse;  J.  D.  Roberts, 
Springfield,  Ill.  App.  filed  Dec.  20.  1926. 
Expulsion  type  ;  for  high-tension  circuits. 

1,678,507.  Automatically  Controlled 

Switch  ;  G.  H.  Hart,  West  Hartford, 
Conn.  App.  filed  Nov.  20,  1924. 

1,678,517.  Short-Cir<7UIting  Dejvice  for 

Motor  Commutators;  E.  P.  Lar.sh,  Day- 
ton,  Ohio.  App.  filed  March  5,  1920. 

1,678,533.  Electric-Car-Control  Appara¬ 
tus  ;  P.  A.  Renta,  New  York,  N.  Y,  App. 
filed  Aug.  17,  1925. 

1,678,539.  Oil-Reservoir  Safety  Appli¬ 
ance  ;  G.  I>.  Tlcehurst,  Bakersfield,  Calif. 
App.  filed  Aug.  17,  1926. 

1,678,555.  CiRcruiT  Closer  for  Electric 
Alarms  ;  M.  T.  Cabral,  Honolulu,  Terri¬ 
tory  of  Hawaii.  App.  filed  June  16,  1926. 

1,678,560.  Apparatus  for  Measuring  Dis¬ 
tance  ;  H.  G.  Dorsey,  Gloucester,  Mass, 
and  R.  H  Williams,  Newton,  Mass.  App. 
filed  Nov.  12.  1925. 

1,678,574.  Photographic  Electric  Lamp; 
H.  Niemeyer,  New  York,  N.  Y.  App.  filed 
May  12,  1927. 

1,678,601.  Dry  Battery  and  Method  of 
Manufacture;  E.  E.  Meisekothen,  Madi¬ 
son,  Wis.  App.  filed  Jan.  25,  1926. 

1,678,603.  Automatic  Elexttric  Swhtch  ; 
R.  Penn,  Des  Moines,  la.  App.  filed  April 
24,  1925.  To  be  operated  by  fluid  pressure, 
floats  or  the  like. 

1,678.606.  Electric  Lamp;  G.  C.  Singer, 
Oakland,  Ind.  App.  filed  April  1,  1925. 


(Issued  July  31,  1928) 

1,678,634.  Remote-Control  System;  E.  F. 
Chandler,  Brooklyn,  N.  Y.  App.  filed 
.June  21,  1923.  For  operating  valves  and 
similar  mechanism. 

1,678,661.  Electrical  Mercury  Control 
FOR  RiaJ-RiGERATiON  PuMPS ;  T.  C.  White- 
head,  Detroit,  Mich.  App.  filed  Oct.  22, 

1923. 

1,678.663.  Insulator;  L.  T.  Wilson,  East 
Orange.  N.  J.  App.  filed  July  1,  1925. 
Adapted  to  stabilize  the  leakage  loss 
under  different  weather  conditions. 
1,678,686.  Light-Dimming  Switch  ;  R.  K. 
Winning,  Wauwatosa,  Wis.  App.  filed 
May  19,  1927. 

1,678,725.  Snap  Switch  for  Motor  Con¬ 
trol;  R.  M.  Galloway,  Richmond,  Ind. 
and  P.  C.  Burton,  Clarendon  Hills,  Ill. 
App.  filed  Sept.  23,  1923. 


1,678,733.  Cable  Socket  for  Accumula¬ 
tors  ;  E.  Kromann,  Odense,  Denmark. 
App.  filed  May  26,  1927. 

1,678,752.  Insulating  Cap  Fcm  the  Joints 
OF  ELExmiiCAL  Conductors  ;  F.  M.  van 
Gelderen,  Enschede,  Netherlands.  App. 
filed  Oct.  18,  1927. 

1,678,800.  Heat  Coil;  J.  S.  Baker,  Chi¬ 
cago,  Ill.  App.  filed  Sept.  27,  1922.  Self¬ 
soldering  type. 

1,678,808.  Electric  System  ;  J.  L.  Crevel- 
ing,  near  Tucson.  Ariz.  App.  filed  Dec. 
7,  1925.  Farm  light  plant. 

1,678,824,  1,678,825,  1,678,826.  Electric 

Current  Rectifier  ;  S.  Ruben,  New  York, 
N,  Y.  Apps.  filed  April  16,  1925,  and 
March  30  and  April  26,  1927. 

1,678,838.  Hejavy-Duty  Electric  Heater  ; 

E.  L.  Wiegand,  Dormant  Borough,  Pa. 
App.  filed  Jul>  31,  1925. 

1,678,841.  Thermal  Rei-ay  ;  C.  Aalborg, 
Pittsburgh,  Pa.  App.  filed  June  23,  1925. 
1,678,845,  1,678,846.  Electrical  Switch 
Gear  ;  W.  A.  Cotes,  Chorlton-cum-Hardy, 
and  D.  R.  Davies,  Stretford,  Manchester, 
England.  App.  filed  June  18,  1921.  Iron¬ 
clad  type. 

1,678,852.  Terminal  Cover  ;  R.  Ehrenfleld, 
East  Pittsburgh,  Pa.  App.  filed  Dec.  2, 

1922.  For  generators  and  motors. 
1,678,856.  Current-Indicating  and  Illu¬ 
minating  Means  for  Electric  Ranges  ; 

F.  F.  Forshee,  Flint,  Mich.  App.  filed 
March  10,  1922. 

1,678,858.  Switch  Mechanism;  C.  H. 
Hodgkins,  Pittsburgh,  Pa.  App.  filed 
April  11,  1922.  Motor-starting. 

1,678,862.  Switch  Mechanism;  J.  H. 
Kendig,  Edgewood,  Pa.  App.  filed  Dec. 
7,  1921.  Rotatable  snap-action  type. 
1,678,865.  Temperature-Co.ntrol  System  ; 
R  B.  Lincoln,  Wilkinsburg,  Pa.  App. 
filed  March  21,  1927. 

1.678.868.  Regulator  System;  W.  E.  Men- 
zie,  Irwin,  I’a.  App.  filed  June  14,  1923. 
For  maintaining  a  number  of  machines 
at  definite  relative  speeds  that  are  vari¬ 
able  at  will. 

1.678.869.  Static  Dissipator  ;  M.  Morri¬ 
son,  Chicago,  111.  App.  filed  Dec.  1,  1922. 
For  removing  from  paiier,  thread  or 
other  material. 

1,678,875,  1,678,876.  Electric  Bright  An¬ 
nealing  Furnace;  W.  Rohn,  Hanau-on- 
the-Main,  Germany.  Apps.  filed  Oct.  23, 
1925.  ' 

1,678,878.  Switch  Mechanism  :  M.  J. 
Sandln,  Wilkinsburg,  Pa.  App.  filed  Aug. 

22,  1922.  Automatic  rotatable  snap 
switch. 

1,678,883.  Totally  Inclosed  Electric  Ma¬ 
chine;  L  Steiner,  Berlin,  and  V.  Gut- 
mann,  Nuremberg,  Germany.  App.  filed 
Jan.  22,  1926.  Mine  pump  motor. 
1,678,885.  Thermostatically  Controllesj 
Heating  Unit;  I.  G.  Thomas,  Mansfield, 
Ohio,  App.  filed  March  10,  1927. 
1,678,912.  Elexttric  Motor;  R.  S.  McLeod, 
Manchester,  G.  E.  Mason,  Hale,  and  W. 
Stansfleld,  Chorlton-cum-Hardy,  England. 
App.  filed  March  5,  1925.  Rotor  con¬ 
struction. 

1,678,920.  Bedroom  Lamp  Stand  and 
ChRCUIT-CONTROLLING  MECHANISM  THERE¬ 
FOR  ;  S.  B.  Shifflett,  Del  Ray,  Alexandria, 
Va.  App.  filed  Dec.  3,  1927. 

1,678,945.  Frictional  Driving  Mechanism 
FOR  Machines  Having  Stop  Motors  ; 
C.  E.  Jones,  Bradford,  England.  App. 
filed  Feb.  6,  1925.  As  spinning  or  weav¬ 
ing  machinery. 

1,678,965.  Frequency  Multiplier  ;  O.  von 
Bronk,  Berlin,  Germany.  App.  filed  Sept. 
3,  1921.  By  means  of  two  or  four  recti¬ 
fiers. 

1,678,979.  Electric  Percussive  Tool  ;  H.  E. 
Fox,  I’ittsburgh,  Pa.  App.  filed  Nov.  21, 

1923. 

1,678,986.  Electric  Welding;  J.  F.  Law- 
son,  Brooklyn,  N.  Y.  App.  filed  June  10, 

1924.  Resistance  method. 

1,678,992.  Insulator;  J.  R.  Marshall, 
McKean,  Pa.  App.  filed  Sept.  10,  1927. 
Made  up  of  two  hinged  porcelain  Insula¬ 
tors. 

1,678,995.  Mechanism  for  the  Control 
OF  Electric  Steam  Generators  ;  W.  D. 
Maxim  and  E.  A.  Mahannah,  New  York, 
N.  Y.  App.  filed  Dec.  14.  1926. 

1,679,002,  1,679,003.  Welding  Electrodes; 
N.  B.  Pilling,  Elizabeth,  and  J.  G.  Schoo¬ 
ner,  Bayonne,  N.  J.  Apps.  filed  Oct.  19, 

1925.  and  Dec.  5,  1927. 

1,679,041.  Elexttric  Welding  Machine; 

J.  A.  Leeper,  Wilkinsburg,  and  Robert  J. 
Strong.  Oakmont,  Pa.  App.  filed  Nov. 

23,  1925.  For  welding  longitudinal  Joints 
in  reservoirs,  tubes,  cylinders  and  the 
like. 

1,679,067.  Elexttrical  Connextter  ;  A.  B. 
Wiseman,  Grand  Rapids,  Mich.  App.  filed 
Sept.  12,  1925.  Primarily  for  use  with 
portable  electric  motors. 

1,679,069.  Magnetto-Electric  Machine; 

A.  E.  Brown,  Pittsfield,  Mass.  App.  filed 
Jan.  19,  1920. 


New  Trade  Literature 
cAk _ 


SLEEVE  AND  BALL  BEARING 
MOTORS. — The  Wagner  Ellectric  Corpora¬ 
tion,  6400  Plymouth  Avenue,  St.  Louis,  ha.s 
issued  bulletin  No.  156,  in  which  the  con¬ 
struction  of  the  sleeve  bearings  and  the 
double-cap  ball  bearings  used  in  Wagner 
motors  are  described  and  illustrated. 

ELECTRIC  SIGNALING  DEVICES  — 
Edwards  &  Company,  Inc.,  140th  and  ICx- 
terior  Streets,  New  York  City,  has  issued 
catalog  No.  14,  covering  electric  signaling 
devices,  bells  and  buzzers,  transformers, 
annunciators,  push  buttons,  door  openers 
and  switches,  relays,  burglar  alarms,  etc. 

TRANSFORMER  TAP  CHANGER.  leaf¬ 
let  L  20362  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company  de¬ 
scribes  the  tyi>e  TF  tap  changer  power 
transformer. 

DRAFT  GAGE.— The  Ellison  Draft  Gage 
Company,  214  West  Kinzie  Street,  Chicago, 
has  issued  bulletin  10.  which  describes  and 
illustrates  the  Ellison  pointer  draft  gage 
with  the  straight-line  movement. 

SUPERHEATERS.  —  The  Superheater 
Company,  17  East  42d  Street,  New  York 
City,  is  distributing  a  catalog  entitled  “The 
Elesco  Superheater  for  I’ower  Plants." 
Every  phase  of  superheat  is  discussed,  also 
the  requirements  for  proper  superheater 
design  and  how  they  are  carried  out  in  the 
“Elesco”  design.  Practically  every  make 
and  type  of  boiler  with  an  “Elesco”  super¬ 
heater  is  illustrated  and  described. 

ARC  WELDING.— The  General  Electric 
Company,  Schenectady,  N.  Y.,  has  issued 
bulletin  (iEA-995,  entitled  "Arc  Welding  in 
Industry,”  which  illustrates  the  application 
of  arc  welding  to  groups  of  basic  operations 
commonly  found  in  industrial  plants.  The 
company  is  also  distributing  bulletin 
GEA-423A,  entitled  “Arc  Welding  in  G-E 
Factories,”  and  bulletin  GEA-1022,  covering 
the  automatic  arc  welder  for  steel  railroad 
ties. 

OIL  HEATER.— The  Oil  Heating  Insti¬ 
tute,  420  Madison  Avenue,  New  York  City, 
has  issued  a  booklet  entitled  “Does  It  Pay 
to  Install  an  Oil  Heater?”  which  gives 
information  about  oil  heaters  and  a  table 
of  cost  comparison  per  season. 

FLOODLIGHTING  UNITS.— The  West- 
Inghouse  Electric  &  Manufacturing  Com¬ 
pany  has  Issued  folder  No.  L-20363,  describ¬ 
ing  has  “Duolux”  floodlighting  units. 


Foreign  Trade 
Opportunities 
cAk _ _ _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  F^oreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

Purchase  and  agency  are  desired  in  Foo¬ 
chow,  China  (No.  32,666),  for  barber  and 
beauty-shop  equipment,  electrical. 

Purchase  is  desired  in  Melbourne,  Austra¬ 
lia  (No.  32,609),  for  converters,  rotary. 

An  agency  is  desired  in  Montevideo, 
Uruguay  (No.  32,566),  for  dishwasher 
sinks,  electric. 

An  agency  is  desired  in  Cape  Town,  South 
Africa  (No.  32,614),  for  flashlights. 

Purchase  and  agency  are  desired  in 
Nantes,  France  (No.  32,565),  for  household 
electric  appliances ;  also  agencies  in  Bom¬ 
bay,  India  (No.  32,642),  and  Rome.  Italy 
(No.  32,613). 

Purchase  and  agency  are  desired  in  Zag¬ 
reb,  Yugoslavia  (No.  32,611),  for  meters, 
watt-hour. 

Purchase  and  agency  are  desired  in 
Nantes,  France  (No.  32,565),  for  motors, 
small,  and  electrical  supplies. 

An  agency  is  desired  in  Baghdad.  Iraq 
(No.  32,616),  for  refrigerators,  electric, 
also  purchase  and  agency  in  Foligno, 
Italy  (No.  32,664),  and  Maracaibo,  Vene¬ 
zuela  (No.  32,595).  , 

Purchase  and  agency  are  desired  m 
Johannesburg,  South  Africa  (No.  32,610), 
for  switch  plugs  for  electric  irons. 

Purchase  and  agency  are  desired  in  Sao 
Paulo,  Brazil  (No.  32,612),  for  wiring  -sup¬ 
plies. 

Purchase  and  agency  are  desired  in  San¬ 
tiago,  Chile  (No.  32,617),  for  X-ray  and 
therapeutic  apparatus. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


Industry,  Kilowatts  and  Horsepower 


The  expanding  use  of  electric  power 
in  American  industry  has  followed 
two  parallel  paths.  For  a  time  the  in¬ 
stallation  of  individual  generating  plants 
was  common,  following  the  older  prac¬ 
tice  necessitated  by  the  use  of  shafting 
and  belting,  when  every  factory  had  to 
have  its  own  boiler  plant  and  steam 
engine  or  its  millrace  and  waterwheel. 

That  this  type  of  electrification  is  still 
going  on  briskly  is  evident  from  the 
increase  in  motor  horsepower  driven  by 
current  generated  in  the  industrial 
establishments  themselves,  from  6,965,- 
174  hp.  in  1919  to  10.254,745  hp.  in 
1925,  a  gain  of  47  per  cent. 

Meanwhile  the  horsepower  operated 
on  purchased  energy  has  grown  even 
more  rapidly  during  the  same  period : 
from  9,260,449  hp.  to  15.868,828  hp.,  or 
72  per  cent.  Industries  are  properly 
taking  the  view  that  kilowatt-hours  are 


part  of  the  raw  material  for  their  prod¬ 
uct,  though  in  turn  a  manufactured 
product  of  another  industry,  the  electric 
power  industry.  Whether  the  necessary 
energy  ought  to  be  purchased  from  a 
power  company  or  generated  in  the  in¬ 
dustrial  plant  is  a  question  to  be  decided 
on  its  merits  in  each  individual  case. 

In  those  industries  that  can  produce 
it  as  a  byproduct  or  that  use  electricity 
in  such  large  amounts  that  they  can 
afford  to  go  into  the  power  business  a 
considerable  percentage  of  motor  horse¬ 
power  is  likely  to  he  operated  on  pri¬ 
vately  generated  power.  But  even  in 


Most  of  the  data  for  statistics  in  the 
Elexttrical,  World  are  gathered  by  it  from 
originai  sources.  Priviiege  is  freeiy  given 
to  readers  to  quote  or  use  them  for  any 
iegitimate  purpose.  Whiie  no  acknowiedg- 
ment  is  required,  users  wiil,  by  crediting 
the  Elejctrical  World,  help  it  in  obtaining 
and  compiling  further  basic  information. 


the  iron  and  steel  industry,  the  only 
large  group  in  which  purchased  energy 
does  not  preponderate,  the  motor  horse¬ 
power  operated  on  purchased  energy 
constitutes  almost  half  the  total  motor 
installation.  The  only  similar  instance 
is  found  in  the  manufacture  of  musical 
instruments  and  phonographs,  but  here 
skilled  handwork  prevails  and  power 
finds  but  limited  use ;  it  aggregates  less 
than  100,000  hp.  in  all  forms,  mechani¬ 
cal  as  well  as  electrical. 

Generator  equipment,  as  might  be 
expected,  parallels  motor  horsepower 
run  on  privately  generated  current,  but 
with  interesting  exceptions.  In  textile 
manufacture  the  motor  load  is  continu¬ 
ous  and  remarkably  steady.  Superposed 
on  it  during  winter  is  a  heavy  lighting 
load.  In  the  steel  industry  and  in 
machinery  manufacture  the  diversity 
factor  comes  into  play,  so  that  in  the 
former  493  kw.  of  power  plant  takes 
care  oE  1,000  motor-horsepower. 


MOTORS 

Thousands  of  Horsepower 

2PC0  1.60(1 _ 1.JC0  140 ' _ 1,100  '.CO-o  «nn  cjv 


800  600  400  200 


iC 


L 


3  E 


Horsepower  of  Motors  Driven 

- 


by  aiergy  c^eraftii'^A 
in  establishment  ^ 

by  purchasef  energy! 


GENERATORS 

Thousands  of  Kilowatts 


Textiles 

Paper 

Chemicals 

Lumber 

Machinery 


Stone,  Clay. 
Glass 


Food 


jTransfvfluriiif 

Ecjuipinent 


Metals 


INon-ferrous) 


R.R.Pepair 

Shops 


R.ubber 

Leather 


CM 

Industiies  [  1 

\m 


Musical  □ 

Inst'umeriHLjy 


g  Tobacco 


2,05! 


2,884 


2fil0 


2,544 


2,019 


3,539 


2,47? 


SSI 


882 


fl  kw.  4  afgenerahrs 

. ' . I  Nnmhrr  f  in  industrial 

’  establishments 


Motors  on  privately  produced  energy 
balance  generator  equipment.  Pur-  . 
clidscd  power  preponderates. 


65 


^  18,1928 — Electrical  World 


343 


344 


ELECTRICAL  WORLD 


l^'ol.92,No:/ 


Southern  Operations  Continue  Under  Last  Year 


IN  LINE  with  productive  operations 
witnessed  at  this  season  during  years 
past  in  the  manufacturing  plants  of  the 
Southern  States,  the  month  of  July 
records  a  rate  of  operations  under  that 
of  June.  The  rate  of  operations  during 
July  was  less  than  1  per  cent  under 
July  last  year,  a  significant  fact  when 
it  is  rememl)ered  that  the  textile  plants 
are  operating  materially  under  this  time 
last  year.  The  manufacturing  plants  of 
this  section  have  been  operating  on  a 
plane  under  the  same  month  of  the  year 
previous  ever  since  last  February,  due 
mainly  to  the  low  rate  of  operation  in 
the  textile  plants. 

The  textile  plants  of  the  Southern 
States  have  l)een  reporting  operations 
under  the  same  month  of  the  year  pre¬ 


Index  of  Production  Activities  in  the  Southern  States 

Average  Monthly  1923-25  =  100 

All  Figures  Adjusted  for  Number  of  Working  Days 

Average 

Average  for 

First 

First 

July, 

June, 

July, 

Seven  Months, 

Seven  Months, 

1928 

1928 

1927 

1928 

1927 

All  industry . 

...  112.0 

114.6 

112.7 

118.2 

121.6 

Metal  industries  group . 

...  107.0 

103.3 

106.5 

114.7 

133  7 

Rolling  mills  and  steel  plants . . 

...  109.7 

120.0 

124  5 

128  7 

138.2 

Metal-working  plants . 

...  104.0 

84.9 

88.2 

100.  1 

Food  and  kindr^  products. . . . 

...  133.0 

145  0 

119.  1 

124.5 

Ktone,  clay  and  glass . 

. ..  220.5 

202.5 

154  5 

195.2 

146  8 

Textiles . 

89.9 

97.6 

131.8 

114.  1 

142.6 

Paper  and  pulp . 

...  216.5 

210  0 

157.5 

184.4 

136.9 

Lumber  and  its  pnxlucts . 

81.8 

84.5 

83.8 

95.9 

89  3 

Fertilizer  industry . 

22.4 

34.8 

21.0 

71.9 

131.3 

vious  ever  since  last  December.  The  throughout  the  South,  hut  is  also  indi- 
July  operations  were  about  8  per  cent  cated  by  reports  for  the  textile  plants 
under  June  and  32  per  cent  under  July  in  New  England.  The  textile  industry 
of  last  year.  This  decrease  in  opera-  is  the  one  big  sore  spot  of  American 
tion  appears  to  he  prevalent  not  only  general  industry  today. 


